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-- §CIENTIFIC RESEARCH AND 
RESEARCH TRAINING IN BASIC SCIENCES 


- This Report contains the brief account of progress achieved during 
the year 1979-80 in the cageing projecte.cupported by the Academy, 
based ox the information cupplied by the project-invertigators. 
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INTRODUCT ION 


The Indian National Science academy is the recognised premier 
scientific organisation in the country representing all branches of 
sciences. One of the main objectives of INSA is to promete the development 
of natural knowledge in India inciiding its practical application to 
problems of nation:! welfare. ‘“or-oue arenc*es like CSIR, DaE, ISRO, 
DRLO, ICAR and ICM& provide funds for research in areas relevant 
to the objective of the corresponcing agencics. With a view to promoting 
the basic research in the ccuntry, the Government entrustcd in 1969 tc 
the Acedeny a Scheme entitled ‘Sctentific Research and Research Training 
in basis Sciences'. The support provided by the acacemy has helped some 
institutions in carrying on the research activity and also training of 
research personnel in cifferent fields of science. Currently about 
100 research schemes are in progress in various acactemic institutions 
wherein about 500 research workers are engaged. 


The categories of research projects supportec uncer this scheme 
are as follows : 


1. Inter-cisciplinary anc inter-institutional research projects in 
the icentifiec and well cefinee’ areas invelving fundamental 
research. 


2. Erojects belonging to ‘Frontier Science’. 
These may déal with problems far removed from human envy Sr Tancnit, 
with minor social relevance. ‘They may have no obvious app lcat ton 
of immecinte importance, as they would deal with phenomena which 
belong to a cifferent area in which only the scientists may see 
anc evaluate their fundamentai nature. 


3. Mission-oriented projects 


These concern problems cf a basic nature, . 
in techrc loey and consequent saving of foreign exchange vy import 


gubstituticn and export » omoticn. 


leading to improvements 


4 "ye 531A 
composite scientific expecitions an? fielr 


4, Projects involving i : 
: : of the Indian Union which heve net sc far been 


stucies in regions 
explorer. 


6. Lrojects mainly eoncemer with human Environment 

Such projects will invelve several scientific Bhool enePs 

these may be problems of basic or pure science with the object 

of discovering or elucidating phenomenn, without a on 
' . ‘ Y ac ~ ty Gs -* 5, ‘ 

immecinte oractical application, Even SO, they mé fe 

rolevance t.. aime mecical or techn: logical problens with 


profitable impact in appile- filelcs. 
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6. Research projects by young scientists mecal awarcees. 


Since 1974, the Academy has instituted Science Academy Mecal for 
Young Scientists below 30 years of age. The awarcees of this 
Medal are supported in their research efforts by provicing funds 


for contingencies/consumables. 


7. Status reports in the welliedelineatec areas. 
The academy alsc supports the preparation and publication of 
state-of-art reports an’ for writing research monographe. 


Priority is given to research falling under basic sciences 
which attempt to solve the problems of national needs, newer 
fielcs and inter-disciplinary in nature in the icentifiec areas. 


The Academy identifies areas of research in the context of natfZonal 
development in all branches of science through suggestions invite’ from 
the Fellowship, Sectional Committees and the Notional Committees. 


At present, the Academy is supporting research in the following 
priority areas ; 


1. Transition from laminor flow to turbulence. 

2. Non-linear phenomenon in plasma waves and instabilities, 

2¢  Unceonventionrl. energy resources. - es tat Ve 

4 Catalysts. 

5. Cellular organelles. 

6, Growth cifferentiation in normal and cancer cells. 

7. Hormonal control of flowering and fruiting inclucing forest trees. 
8. Insect, Fest and ®ird Control. 

9. Leprosy. 
10. Genetics anc behaviouzx. 
1l. Wind forces on tal! and slender structures. 

12. Solic State chemistry, 
13. Basic problems of Fish Nutrition, Genetics and Hybricisation. 
14, Genetics of Blolopical Nitrcegen Fixation. 
Sa In Vitro Culture of Steriod yiel?ine plants. 
16. Mechanism of Pain, 

17. Basement Cover Kelationgs in the Erecambrian orogenics of 

Rajasthan anc Mysore. 
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MATHEMATICS 


Title of tk Projet 








Inter-institutional project 


on ‘Wave Prepagation in 


Plasma! . 


~ 


Int er-institutional project 
on 'Transition from Laminar 
Flow to Turbulence’. 


Name of Investigatar(s) 
and Institutions. 


Coordinator 


Profe SK. Trehan, 
Punjab University, 
Chandigarh. 


Investigators: 
Prof. DK. Sinha, 


dadavpur University, 


Calcuttae . 


Prof. RS. Kushwaln, 
Jodhpur University. 


Tr e K eMe Srivastava, 
University of Roorkee, 


Profe Med- Sodha, 
IIT; New Delhi. 


Prof e Jd oNe Tandon, 
Delhi University. 


Dre Me Lak shmanan, 
University of Madras, 
Tiruchirapalli. 


D,-+ Som Krishna, 
isc, Bangalor ¢ « 


pre ReKe Chhajlani, 
Wikram University, 
Ujjaine 

Coor dinat ar 


Prof. Ne Rudraiah, 
Bangalore University. 


Investigators: 

Dr» Mihir Be Banerjee, 
HP. University, 
Simla-5-e 


3« Proj ect on ‘Unsteady motion 
in Fluid Dynamics. 
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Pr of. Ree Nanda and 
Profe AeSe Gupta, 
IIT, Kharagpur. 


Dr e: R eK e Jain, 
IIT, Kanpur—-16. 


Profe Acre Verm, 

S eV. Regional College 
of Engg. & Technology, 
Surate 


Dre M.Ne ChannabaSappa, 
- KREC, Surathkal(Karmtaka) 


Prof. Re Narasimhan, 
Iisc, Bangalore. 


Dr e Sa Mokpatra,’ 
Utkal University, 
Vani Vihar, 


' Bhubaneswar=4,. 


Studies in nonlinear effects in the problems 
of wave pYopagation and stabilities in semi. 
Conductors with plasma strean. 











—— — 





De Ke Sinha 
Jadavpur University, Calatta 


One of the main areas of Studies in solid state plasmas is to 
investigate interactions between different quaSiparticles in semi- 
conductors and such studies are becoming prominent with the 
proliteration and fabrication of these materials. The present 
investigation iS aimed towards this end and seeks to investigate, 
following a classical approach, propagation of waves in semi- 
conductors and, in pafticular, in piezosemiconductors caused by 
appoSite excitations. A limitation in most of the studies relating 

to propagation of waves in piezosemiconductors is to consicer the 
amplitude of waves to be Small and this enables us to linearize 
nonlinear equations (ariSing mainly out of Space charge nonlinearity). 
But such an approximation yould not be valid if the amplitude is not 
Small enough and one has then to accomodate the nonlinear effects in the 
investigatione One aSpect of nonlinear studies, namely, parametric 
interaction of acoustic waves in piezosemiconducters has been treated in 
depth for a particular problem. The basic equations are essentially 
the equations of electricity and of mechanical motion aided by the 
constitutive equations of piezoelectric media. To facilitate 
analytical Solution two aSsumptions are male, viz. the electron drift 
velocity to be exactly equal to Sound velocity and the pump energy 
loss tue to nonlinear interaction to be negligible. The theoretical 
investigation shows conclusively that there is a gain of energy of 
Signal wave at least at the initial staoes of propagation due to a pump 
wave whatever be its amplitude (the amplitude is, of course, large 
Compared to that of signal wave). It has also been possible through 
this investigation to identify a certain region for the anplitude of 
punp wave for which there is always gain of energy of Signal wave. 

In aMother attempt which is still under way, we have Sought to extend 
the study on parametric interaction by taking into ac count the 

effect of heating of electrons by applied d.Ce electric field. 

Similar studies are alSo being taken up for hammonic generation of = 


WdVC Se 
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Non-linear phenomena in plasma waves and instabilities 








K. M. SrivaStava 
UniverSity of Roorkee, Roorkee. 


le Plasma wall interaction and instabilities in confinement 
devices: 


Some non-linear effects in the plasma flow and stability 
of the thermonuclear plasma in confinement devices near the outer 
boundary of the plasma column and the confining walls have been 
proposed to be investigated, 


Following types of problems have been proposed to be 
inves tig ateds 


(i) Plasma flow and electric field effects in the scrape 
off layer, 


(ii) Nonlinear treatment of plasma diffuSion and Stability. 


a Effects of nMon—linearity and inhomogeneity cn MHD waves and 
instabilities, 


Effects of inhomo geneity, non—linearty and finite amplitwe 
perturbation on MHD waves, thermal convection, Raylei gh-Taylor, 
Kelvein-Helmohtz instabilities have proposed to be Studie, 


Problem of thermal convection instability whose motivation 
comes from the problem of convective interchange instability of 
toroidal fusion nliemas confined in a stronq-magnetic field wil] 
be disscussed in cylindrical toroidal geometry, The dynamics of 
evo and three-component inhomo geneous plasmas may also ke 
investigated which has application in conf nenment devices as yell as 
in astrophySics. 


Achievements Of work donc has been put in the form of 
following research papers s 


F To fluid theory of divertor SCrape-~o ff layer with ion 
magnetic Gyroviscaity: 


We have Studied the tyo dimensional] > lem: 
; ; problem of the dynamics 
of the “Crape-off layer with a po loidal divertor-through the two 
fluid equations including the effect of finite ion temperature, 
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2 Non-line at Kelvin Helmholtz magnetohydrodynamics inst ability 
of a rotating plasma; 


In the paper ve have studied non-linear Malysis for 
Kelvin Helmholtz instability of an incompressible inviscid rotating 
fluid with infinite conductivity in the presence of gravity and 
Surface tension, 


3. Thermal oscillations in the presence of suSpended particles, 


The problen of thermal convection instability of a horizontal 
layer of fluid and the suspended particles has been Studied in the 
presence of both vertical and horizontal temperature gradients, 


4. Thermal convection instability of a liqiid metal in MHD: 


The problem of thermal convection instability of a horizontal 
layer of fluid in MHD has been stwied in the presence of both 
vertical md horizontal temperature gradients, 


5. Pulsatile flow of Suspended particles through a constricted tubes 


The pulsatile flow of a viscouS-incompressible fluid embedded 
with small identical spherical particles through a locally 
constricted tube is studied in view of its importance in arterial 
diseases, 


6.  MaSs transfer in a Hemodializar with induced magnetic fields 


A model for two phase co-current motion vith a ciralar 
interface has been developed for estimating the transfer processes 
in qa tubular hemodializar with induced magnetic fielde 





Nonlinear interaction of electromagnetic waves with plasmas 














Me Se Sodha : 
Indio Institute of Technology, New Delhi. 


MoSt of the available investigations on the excitation of the 
electrostatic modes and stimulated scattering are limited to the pump 
waves having uniform intensity distribution along their wave front, 

But in laser induced fusion, GauSsian beamS are commonly used, When 
the bean iS having GausSian intensity distribution along its 

wavefront ponderomotive force becomes finite and leads to redistribution 
of the carriers, If the initial power of the becam is more than the 
critical power for self focusing, the beam gets self ~focused and honce 
the available theories on mode excitation and stimulated scattering 
become non-applicable. We have extensively studied the excitation of 
the electrostatic modes and the stimulated scattering when the pump 
wave is having GauSsian intensity distribution. On account of GuSsian 
intensity distribution of the pump wave, the electroStatic mode and 

the pwap wave get coupled through tle modified back ground electron 
density and the excitation process iS conSiderably affected. It is seen 
that the self focusing of the pump further leads to consider able 
modification of the power of the excited plasma wave. when the phase 
matching conditions are Satisfied the excited plasma waves lead to 
enhanced Stimulated Raman scattering and the self~focusing of the punp 
wave enhance the Scattered power. Because the conditions for the 
excitation of the Stimulated Brillouin scattering (SBS) can be 

easily satisfied in the under dense plasma, therefore SBS affects the 
Coupling of the laser energy with the plasma it is seen that the ton 
acoustic wave iS alSo excited aNd it again interacting with th laser 
beam leads to enhanced Brillouin Scattering, 


_ Besides the excitation of the electrostatic waves by a 

Single pump wave we have also investigated the excitation of 

the electrostatic waves vi Ze electron plasma waves, ion acoustic 
waves, upper hybrid waves, lower bybrid waves, electrostatic drift 
waves and ion cyclotron waves by two comaxial Gaussian beams, In 


addition to this the transient setting of nderomotive i i 
in pksma has also been studied, re nonlinearity 
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Magneto-rotating Plasma: Application to astrophysical 
Phenomena 





Je Ne Tandon 
University of Delhi, Delhi. 


The velocity field and magnetic field terms in the plasma 
dynanics equations are primarily responsible for the non-linear 
behaviour of plaSmae Such termS are fairly significant for 
exploring most of tle laboratory and aStrophySical phenomena. 
Recently, some poSitive attempts have been made in this direction 
but are primarily of academic interest and Signi ficant appzoach 
has not yet been made to explore Some Specific phenomenae 


In this project emphasis was laid to explore the contribution 
of these non-linear terms in actual astrophySical and solar Situation. 


we have investigated the effect of rotation and of magnetic 
field separately on the equilibritn Structure of a wholly 
convective model of an early type Star in the HR diagram with 
Significant radiation pressure. The effect of these parameter 
on the various equilibriun parameter ie@. maSs, radius, central 
condensation etc. have been computed for the case of rotating 
Non-magnetic star and non-rotating magnetic star. Further using 
the earlier mo. el of maqeto-roating star we have developed a 
new triggering mechanism for stellar flare on M-dwarf stars. 


On Solar inter planetary dynamic front, the inter correlation 
of large scale coronal Structures and Solar wind have been ; 
quant it atively explained through the focussing of solar-ion streams 
taking into account of the local and general solar magnetic fields, 
some of the outstanding problems reiating to Solar wind 
magnetospheric interaction have been identified amd reviewed. 
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"Nonlinear Wave Propagation Phenomenon in 
Ferromagnetic System" 
Dr. M. Lakshmanan, 


Deptt. of Physics 
University of Madras 


Tiruchirapalli-620020 


During the past decade, it has been established that 
a class of physically interesting nonlinear dynamical Systems 
possess remarkably Stable soliton states and are completely 
integrable. These systems are characterized by equations of 
motion which are nonlinear partial differential equations in 
one space and one time dimensions and which are dispersive. 
Examples of such cases are the ionacoustic wave propagation 
in plasma physics described by Korteweg-de Vries’ equation, 
Voltage propagation across a JoSephson junction described by 
the Sine-Gordon equation, etc. Recently we have shown that 
the continuum limit of the linear Heisenberg Siete. 
Spin system described by the Hamiltonian H = J's 
wits. ,» involving nearest neighbour rateraotiohe, is U4} 
exactly Solvable and is equivalent to a nonlinear Schrodinger 
equation and is thus completely integrable and belong to the 
above class. To be more realistic and to compare with 
experimental situations, it is important to analyse the 
above system in the three-spatial dimensional situation for 
the continuum limit as well as the discretized system for 
high temperatures. Thus the object of this scheme is to 
analyse nonlinear wave properties corresponding to the 


three-dimensional continuum system Satisfying the equations 


of motion for the spin in the form 


a 
a > me 
Sw yt 

and for the discrete case, a ) = 9 “S) Shy 
ot } 

> 
As . > t of 6 
eee 2. % > 
At (5, J , ee 
/ 
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In particular we wish to expore whether these systems are 
also solitonic in nature and completely integrable. Then 
the question of evaluating various thermodynamical quantities 
and magnetic properties is to be explored. Finally, the 
quantization of these systems is of practical relevance. 


In the first phase of this project, we have analysed 
the stationary limit of the three-dimensional ferromagnetic 
system and shown its close analogy with the Ernst equation 
in general relativity describing uniformly rotating axially 
symmetric source. From this analogy we have proceeded to 
solve explicitly the cases corresponding to Spherical and 
axial symmetry. It was established that there exists 
stationary Standing Spin waves as well as localized particle- 
like solutions in these cases. The time evolution of the 
spherically and circularly-symmetric cases were mapped on 
a helical space curve obeying Serret-Frenet equations of 
differential geometry and invariant sets of equations in 
the form of modified nonlinear Schrodinger equations with 
X-dependent terms were derived. From the underlying basic 
SL (2,R) structure, an algebraic structure common with other 
soliton possessing equations was derived. By considering 
the Taylor expanded version of the equation of motion, the 
discrete system itself was shown to share these properties 
and thereby indicating its complete i teerability. Our 


present efforts are directed on the problem of studying the 
and dynamical structure 


evaluating magnetic 


structure of correlation functions 
factors using the above results and 


properties. 


ae 
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Non-Linear Plasma Theory Design and Fabrication 
of Diagonistic tools for not very high density Plasmas 


Dr. Sam Krishna, 
Ilisc, Bangiaore. 


The project has theoretical and experimental components. 

In the theoretical side, non-equilibrium plasma phenomena 

are intended to be studied by Statistical methods. The 
applications that are under way relate to a) Laser-plasma 
interactions, b) X-ray emission and density thresholds, and 

c) parametric decay instabilities. On the experimental 

side, the aim is to apply mass spectrometric techniques 

to plasma diagnostics. 


The actual studies carried out so far, refer to dis- 
charge and spark plasmas, which exhibit Several of the 
above features. A quadrupole mass Spectrometer has been 
constructed for studies on ionic composition of discharge 
plasmas. This has been used for studies on oxygen discharges, 
characterized by two different modes, and the positive and 
negative ionic compositions in these modes have been 
measured and correlated with Langmuir probe studies. 
Another set of studies relates to the much-debated mechanisms 
of initiation of a vacuum spark. The d.c. vacuum Spark has 
been studied with respect to ionic composition and charge 
states, and the data lend definitive support to anode 
breakdown theories. Further measurements of charge States 
etc., are under progress to elucidate other aspects to 


this phenomenon. 
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A STUDY ON NONLINEAR WAVES IN PLASMA. 





RW. K. Chhajlani 
Vikram University 
Ujjain. 


The problems of basic plasma physics play a very 
important role in the development modern physics. In this 
direction, the nonlinear phenomena in plasma have attracted 
an increasing interest in recent years. The extensions of 
present state of non-linear plasma phySics to include new 
idea is at present a challenging programme. 


In discussing nonlinear phenomena, it has been Shown 
that the reductive parturbation method applied with Success 
to the fluid model of collisionless plasma. In present 
investigation we shall try to extend this method for Some 
problems ot theoretical interest. Lashmore-Davia has 
considered the nonlinear interaction of a few coherent, 
weakly coupled longitudinal and transverse waves in an 
unmagnetized plasma by means of coupled mode theory. It is 
proposed to carry out some investigations in this direction. 


From many recent inveStigations, it has become clear 
that even weak nonlinear interaction can drastically affect 
the stability of waves as computed from linearized theory. 
Hence more and more cases of Such nonlinear interactions are 
treated in plasmas. In this direction Verheest has discussed 
the poSgibde nonlinear wave-wave coupling between three er 
four waves in plasmas. He has used 2 multiple time scale 
method for Separating the linear and nonlinear parts of the 
equations. In our study, we propose to extend this investig- 
ation on nonlinear wave-wave coupling between three or four wave: 

in plasma and also in other media under different situations. 


We are presently carrying out an investigation on the 
nonlinear interaction of plasma waves due to electron beams 


We are also discussing three : 
oO ree wave interaction ji i 
plasma. on in magnetized 


In the proposed Study, we will als 
Ae : o try to deseri 
situations which have been yet outside the prec of thecseunel 
analysis but which are most likely prevalent in many experimen-s 
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Transition from Laminar Flow to Turbulence. 


N. Rudraiah 
Bangalore University, 
Bangalore. 


The linear and local-nonlinear stability of thermal 
convection in fluid saturated porous media, subjected to 
uniform and non-uniform temperature gradients ie inves tigated. 
The critical Rayleigh number at the onset of convection and 
the corresponding heat transfer are also determined. An 
approximate analytical method is presented to determine the 
form and amplitude of convection. To facilitate the determ- 
ination of the physically preferred cell pattern, a detailed 
Study of both two-and three-dimensional motions is made and 
very good agreement with the available experimental data 
is found. The finite amplitude effects on the horizontal wave 
number and the effect of Prandtlx number on the motion are 
discussed in detail. It is shown that when the Rayleigh number 
is just above the critical value the two-dimensional motion 
is/likely to appear than the. three-dimensional motion and heat 
transport has two regions. In particular it iS Shown that 
optimum heat transport occurs for mixed horizontal plan-form 
formed by the linear combination of general rectangular and 
Square cells. Since infinite number of steady finite-amplitude 
solutions exist above the critical Rayleigh number, a relative 
Stability criterion is discussed which Selects that Solution 
as the realized solution which has the maximum Square tempera- 


ture gradient. { more 


In the case of non-uniform temperature gradient 
arising from either sudden heating or cooling, a simple 
Galerkin method is used and different basic nonlinear temper. 
ature profiles are discussed. It is shown that the most 
destabilizing temperature gradient is one for which the 
temperature gradient is a step-function of the depth. | On the 
other hand the most stabilizing temperature gradient is the 
inverted parabola. The effect of Coriolis force is also 
discussed and it is shown that it inhibits the onset of 
convection in the marginal state. The physical reason for 
setting up of oscillatory convection in the presence of 
Coriolis force is also describec. 
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Nonlinear Hydrodynamics Just Past Linear Equilibrium 


Mihir B. Banerjee 
Himachal Pradesh University, 
Simla. 


In the present work we attempt to establish and 
Solve the Simplified nonlinear governing equations just past 
linear equilibrium for hydrodynamical problems. <A dimensional 
argument is given in this context for the case of Simple 
Benard problem and it followS as a conSequence that the pattern 
of motions which first appears at marginal stability continues 
to manifest itself just past it also with the amplitude growth 
governed by Landau's (1944) conjecture. Subsequently, a 
theoretical interpretation of the experimental findings of 
Malkus (1954) is given which is based on these> 'yuations. 
It is clear during the course of the analys*s that the basic 
ideas underlying the present argument sare of wider generality 
than the simple context in which they are presently stated. 
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A by tfansition from Laminar Flow to Turbulerce ~oje ct 
AeP. Verma 
S V-eRegioml College of Engineering & Technology 


TH was envisaced in the project to undertake the 
study of probiems which may be Ciassified in two categories: 
(i) Basic systems and (ii) Instabilities. ‘ne work since 
4253-1977 hes been concentrated tc the study of various 
coupled phenomena in polyphase flow in porous media like 
instabilities, simultaneous flow of immiscible liquids and 
Dispersion. Instabilities are the protuberances in iner- 
face which arise when a fluid contained in a porous mediun 
is displaced another of lesser viscositye This phenomenon 
is vital in the secondary recovery processes in oil reser- 
voir engineering. f}revious authors have given several 
types of analytics] solutions for showing the stabilization 
of fingers am no numerical support was given by theme We 
have applied numerical technique (finite difference) for 
obtaining the numerical solutions of this problem by 
incorporating some modified assumptions. The statistical 
beh:ivior of fingers in two phase flow in the presence of 
mynetic field has also been investigated anc results were 
presented in 2nd Multiphase flow and Heat ‘ransfer 
Symposium qt Florida, UeSA- Various more interesting 
results for the nonlinear pehavior of instabilities have 


been obptained.e 


Investigation of dispersion phenomenon in hetero» 
geneous porcus media has been madee aA Singular perture 
bation technique of matched asympt ot ic expansions have 
been used to obtained concentration distributions that 
result when point source injects a finite volume of rati O~- 
active tracer in an aquirer of variable characteristicse 
Tt $= acsrmed in the analysis that the recharge well . 
maint ains concentration as a function of time for a finise 
time period. Plots of some typical concentration di str 4 os 
butions fa ouver sciutions for dad fferent values ol 4% yi . 
shown in Fige ‘e It is noted that the concentration disiri~ 
butions have discontinuities at both the front and rear . 
of the concentration wave. It is also concluded that the 


Cont dee e ¢ 
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radio-active decay constant affects only the hei ght of the 
concentration wave and that the width of the profile 
decreases independently of -—% (radiv-active recay 
constant) aS x increases. Comparision of Figse 2 and 35 
which are plotted for inner solutions for front and 
rear of the profiles-for t = 3 andt = 4 respectively, 
that the length of the transition zones F,F and RR 
increase as time increasesSe Comparision be 1gSe and 
4 gives that the dispersion changes the concentration 
distribution mainly near the front and rear of the 
profile respectively. 


The problem of motion of two immiscible liquids 
in g@ medium consisting of branched system of cracks 
varying in the orientation has been discussede New 
expression fa the inpregm tion function which gives 
the amount of water sucked into the blocks has been 
derivede The simultaneous flow of two immiscible liquids 
in a porous medium is investigated. Finite difference 
technique has been used to obtain approximate numerical 
solution of the problem. 


Instabilities in diphasic flow have been 
investigated only in heterogeneous porous media by 
uSing numerical and amlytical techniquese Recent ly, 
Scheidegger (J. Hydrology, 1970) has derived Stability 
conditions for fingerin: processes in homo geneous 
porous mediae It was decided by us to investigate 
this proble m numerically for getting the more ney 
aspects of fingers. The mathematical formulation 
yielded a nonlinear p.d.ee. of the form 


oO xz3S(1- 


Sm 13 a: oS + PR (1) 
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The initial and boundary conditions were taken as 


S(x, 0) 0 2 (2) 

Set) = 0 » (3) 

S(O, t) £,0§ tCK0 PGs 
- 1, t70 


In the abowe, K = permeability of the medium; f= 
coet ficient of capillary pressure; V = velocity of 
injection of water; S = saturation of the injected phase; 


t =time; ; = viscosity of water and A, awe , 
“4 W =/ bn (mobility ratio). 


Equation (1) was converted into finite difference 
scheme by using Crank-Nicolson method. A computer program 
was prepardéd for obtaining its numerical solution. During 
the computation it has been found that numerical diffi- 
culties are encountered in the regions where the saturation 
gradients become largee In this region the coefficient 
of second derivative becomes very small and hence the 
differential equation reduces into qa singular pertur— 
bation problem. Thus the solution in this region is 
impossible to obtain by ordinary numerical techniques. 
Therefore it is proposed to develop a new technique for 
obtaining the solutions of such problems in which 
numerical difficulties occur due to discontinuity in 
the initial and boundary conditions. 
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TRANSITION FROM LAMINAR FLOW TO TURBULENCE 








M.N. Channabasappa ' 
Karnataka Regional Engineering College, 


Surathkal. 


The study of stability of fluid flow through and pest 
porous media is important onaccountof its relevance to many 
problems encountered in engineering practice. In particular 
Couette flow (plancas well as rotational) plays an important 
role in lubrication theory. 


The main objectives of the research project are : 


(i) to determine experimentally the breakdown of laminarity 
in the Poiseuille, free and plane Couette flows, with one of 
the boundaries being a porous bed with given inclination; 
(ii) to investigate theoretically and experimentally the 
Stability of Cotette flow between two rotating circular con- 
centric cylinders where the inner cylinder is provided with 
2 porous lining. 


The following is the progress made in respect of the 
first problem: An experimental unit fabricated (plate) for 
the purpose is a tilting flume with an approach Section, and 
a rectangular glass walled channel 140 cm. long and 20 cen. 
wide, with all necessary devices for measuring pressure 
gradient, the mass flow, velocity of the upper plate in the 
case of plane Couette flow, etc. The porous media used are 
matrices of graded sand in five types, the physical properties 
of «hich are determined through auxiliary experiments. The 


eri tical Reynolds numbers for all these types of flows are 
obi ed for one type of sand for different inclinations and 
gaps. The completion of the experimental programme for 


iifferent porous media would enable us to correlate the 
critical Reynolds numbers with the various parameters of th 
poreus media. | : 
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EXPERIMENTAL RESULTS 


Tvpe of Slope of Definition of Critical Reynolds nunber 














iiOw the ved neynolds nunber at which laminarity bresks 
down 
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velocity) 
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The following is the progress made in respect of the 
second problem : 


- The baSic flow in the annulus has been obtained using 
the Beavers ond Joseph (1967) slip-boundary condition. The 
application of linear stability analysis has led to 9 Sixth 
order boundary value problem with eigen values. Since the 
usual no-Slip conditions are not valid at the porous bournd.ry 
‘on account of a non-zero tr«nsverse velocity, appropiate | 
voundary conditions: have been obtained taking into account ~ 
the coupling of the disturbance fields in the annulus (free 
flow) and in the porous mxterinl. The numerical solution of 
the system is being attempted using the Runge-Kutta-Gill 
meth.2 treating the boundary value problem as an initial 
value problem, with necessary’ corrective procedures. Experi- 
mental verification of the theoretical results is also 
plannest wherein we woulda like to consider different porous 
materials, cylinfer vpeeds, gaps end fluids. 
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Transition from lamin=r tiow to turbulence 


Lc 


R. Narasimha 
Iisc, Banglore 


ive Experinents on transition 


A series of experirents, conducted on transition from 
laminar to turbulent flow in boundary layers subjected to 
pressure gradient, have been completed and analysed. A major 
finding is that the effect of the pressure gradient can only 
be understood in terms of the Reynolds number at which insta 
bility Sets in; the nature of the intermittancy distribution 
obtained during transition depends on the location of the 
critical Reynolds number point in relation to the pressure 
gradient distribution. A detailed technical report on these 
studies is being prepared. 


Ps Reverse transition 


A variety of flow visualization experiments have been 
conducted to demonstrate the phenomenon of reverse transition 
from an originally turbulent flow to eventually laminar flow. 
Following the identification of three classes of reversion 
made earlier /1/, experimental work on visualization of the 
fiow in each of these three classes has been done. This work 
has been published /2/, 






or Relaninarizing flows 





_ 4 comprehensive survey and analySis of all situations 
has been made /3/. Based on this, it is proposed that the 
phenonenon iS_foverned by one or more of three classes of 
mechanisms. In the first, turbulence energy is dissipated 
rengeigae f vee aelsou oL a Lolecular transport property iike 
ohne viscosity or conductivity, anda the governing parameter is 
typiiied by the Reynolds mnanber. In the second class, turbul 
ence energy is destroyed by work done against an external is 
agency, like buoyancy forces or flow curvature: the typical 

ifaticucr iS a Richardson number. In do th cases experimental 
evidence indicates that the suppression of turbulence Pa Sy 
eee the mere decay of energy to an actual decorrelation of 

the velocity compononts Contributing to the peta © 
lear Stresses that govern the xo emnenah Reyel a 
aT Cy } nean flow. 


4 
c 
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The third class of reverting flows is exemplified by a 
turbulent boundary layer subjected to severe acceleration. 
Here a two-layer model is suggested. In the outer layer 
turbulence is fairly rapidly distorted and the Reynolds Shear 
stress is nearly trozen; the inner viscous layer exhibits 
random oscillations in response to the forcing provided by 
the remnants of the original turbulence. Reversion here is 
not so much the result of dissipation or destruction of enerey 
(although these mechanisms are alSo operating), but rather of 
the domination of pressure forces over slowly-responding 
Reynolds stresses, accompanied by the generation of a new 
laminar boundary layer stabilized by the acceleration. 


In wany of these reverting flows, the magnitude of the 
observed effect is much larger than what might be expected 
from naive estimates of energy balance. It is Suggested that 
the explanation is that one is here interfering with the 
organization of motion in the large scale coherent structures 
now believed to be present in turbulent shear flows. A fuller 
understanding of the nature of such organized motion is likely 
to provide more precise tools for engineered reversion and 
turbulence control. 
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‘ Unsteady motion in fluid dynamics 








P. Mahapatra 
Utkal University, Bhubaneswar 


The aim of the project waS to Compile a bibliography of all 
available papers on unsteady motion in Fluid dynamics and to 
St.dy problems on unsteady motion of different types of fluids, 
with Specific stress on Magne-tomhydrodynanic flowse 


A bibliography of five hundred eight papers on wsteady motion 
haS b@en compiled, Nine problemS have been Solved, namely, 
(i) Oscillatory flow paSt a porous flat plate, (ii) Visco-elastic flow 
formation in covuette motion, (iii) Unsteady Viscoelastic flow 
between two parallel plates moving in opposite directions, (iv) 
Oscillatory radjal flow of a second order liquid between parallel 
plates, (v) Hall effect on covette flow, (vi) Magnetohydrodynanic flow 
near an infinite plate, (vii) MHD flow engendered by the time varying 
motion of a plate, (viii) Effect of Hall current on Hydromagnetic flaw 
near an accelerated wall and (ix) Magnetohydrodynamic flow pastan 
oscillating magneti zed plate, when Hall effect is taken into acoumt 


In the paper 'Oscillatory flow past a porous flat plate", the 
oscillatory flow of a fisco-clastic liquid past a Stationary porous 
flat plate, when the free strean oscillates harononically with the 
velocity U, cosut, has been studied, Perturbation method has been 
applied to obtain solution, 


"Visco-elastic flow formation in Couette motion deals with the 
Quette motion of an elastico-viscous liquid between two parallel 
porour infinite flat plates, one of which is at rest and the other 
Starts imnulSively from rest, Laplace trans fom tec hni que and 
Perturbation technique have been applied to derive the solution, 


The flow of a Viscoelastic liquid between two 
parallel plates 
which sudenly Start moving with equal velocity in opposite directions 
haS becn studied in the paper entitled ‘unsteady Viscoelastic flow 
between two parallel plates moving in opposite directions", 


‘Oscillatory radial flow of a second order li id beteen ty 
© 
parallel plates" deals with the laminar radial Cod of a Second 
order visoo-elastic liquid due to an oscillating source, between 
parallel plates, when the source Strength q is given by Q= oe coswt, 


: The paper entitled "Hall effect on couette flow" studies 
the effect of Hall current on the motion of a viscous liquid between 
tro parallel electrically non-conducting plates, 


The paper 'Magnetohydrodynamic flow near an infinite plate" 
dealS with the flow of an electrically conducting viscous liquid 
due to the time varying motion of an infini*e plate, 


fle have studied the MHD timedependent flow of a viscous 
electrically conducting luquid past an infinite plate in the paper 
entitled "MHD flow engendered by the time-varying motion of a plate, 


An analysis of the flow of a comucting fluid near an 
accelarated porous wall has been carried out, taking Hall currents 
into account in "Effect of Hall current on hydromagnetic flow near 
an accelerated wall", 


In the paper 'Magnetohydrodynanic flow paSt am oscillating 
magnetized plate, when Hall effect is taken into acconnt", the flow 
of an electrically conducting liquid past a magnetized oscillating plat« 
has been studied, when Hall currents are taken into conSideration. 


ew ee eee ee 


In view of the Several important applications of Magnetohycro- 
dynamics, nanely, various energy conversion of Storage devices, magneto 
the rapy, Magnetohydrodynanic power generator, aM applications in 
Space propulsion, is éxpected that the papers on Magne tohy drodynamics 
rove to be Significant contributions to Science. Moreover, the 
are used in chemical and process Industries and as 
S are likely to have Industrial and 


wili pro 
visco-elastic fluids 
such the visco-elastic flow problem 
Technological applications. 
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1. Inter-institutiongl Project 
on 'Exploitation of Uncon- 
ventional Energy Resources!. 


~~ 


9. Investigations of Inter- 
stellar Molecules. 


4. Splat quenched versus vapour 


deposited Amorphous Mat erials- 


prep wation and characteri- 
patione 
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and Institution(s). 
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Investigators: 





Dr. CG eMe Singal, 
Roorkee: University. 


Dr. Suresh Chandra, 
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Varawsi-e 


Dre SeKe Chat topadhyaya, 
Kurukshetra University. 


Prof. MS.» Sodha, 
IIT, New Delhi. 


Dre VeKe Tewari, 
BITS, Pilani. 


Dre Hiranmoy Salb,- 
Kalyani University. 


Prof. Pe Krishna, 
BHU, Varanasi-e 


Dr e DeNe BOSE, 
IIT, Kharagpur—3- 


Prof. V eRe Kr ishnany, 
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Prof. SN. Ghosh, 
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Dre VeDe Varkary 
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Theoretical and Experimental Investigation of 
pn junction solar cells and MOS Solar cells. 


Gere Srivastava and Tied. Kothari 
Delhi University, Delhi 


In the recent years MOS (Metal-oxide-semiconduct or ) 
solar cell has been reported aS a low cost alternative to 
pn junction sokr cell because of thefact that its 
technology is much simpler and the efficiency is comparable 
with that of a pn junction solar cell. It is expected 
that MOS solar cell will soon find use in terrestrial 
applications. 


We hae developed a general theory of MOS solar 
cell by making necesSary modifications in the earlier 
theories given by Fonash, Green, Card and Yange Following 
are the important modifications:- | 


(44 The concept of surface states given by Card and 
Rhoderick has been modified by considering surface 
states of density Dd. per m gs a whole. 


(ii) The idea of tunnel transmission co-efficient has 
been introduced by considering the tunneling 
ef fective mss of the carriers. 


(iii) The tunneling currents through the surface states 
have been cons idered which the earlier workers has 
ne gkct ede 


The theory presented by us explains fairly well the 
experimental results and the experimental trends observed by 
by Ponpon and Siffert, Stirn and Yeh, Lillington and — 
Townsend — that there is anaptimum thickness of the oxide 
hyer '%#'for which the power output from a MOS solar 
cell is mximum.e fFowever, a discrepancy has been found 
in the value of ! t for Au-Gio2 -nsi system forjwhich 
we hae done the calculations (C & opt -)) expt =. 20 AO ang 
and (Glopt -)) theay~“10 A®. This discrep ancy has, however, 
been resolued to great extent by considering the non 
unif ormity of the thin oxide layer (10-40 A® i.e. a few 
molecular distance only) because the simple statistics 
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can show that for such a Small thickness growth can't be 
uniforme It has been found that the thickness haS a 
GausSian distribution in the range of our interest 
(10-40 a®). Also the tunnel thickness is always lesser 
than the average thickness. 


Theoretical investigations are being carried out on 
high intensity effects on the pe. frmance of MO solar 
cell and it is foumd that the satu ation of photovoltage 
starts taking place when intensity is nearly 800 suns. 


On the expe@&imertal side the behaviour of pn junction 
solar cell is being studied at very high intensities of 
illumination using Ruby laser. It has been noticed that 
initially phot woltage increases with increasing intensity, 
then it remains constant for certain range of illumi- 
nation and then it starts decredsing on further increasing 
the intensity of light. 


_ Two Exp @ime nts for the measurement of life time of 
monority carries have been set -V,decay method and open 
circuit to short circuit switehing mdhod. We propose 


to study the effect of various physical conditions on the 
life time of the minority carries. 
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Study of Photovoltaic Power Conversion 
Process -in Silicon Solar Cells. 


C. M. Singal, 


University of Roorkee, 
Roorkee, 


PRECISE OBJECTIVE OF THE PROJECT 





To identify the various physical processes that 
linit the Photovoltaic Power Conversion efficiency of 
Silicon Solar Cell and to established experimental method of 
these processes based on suitable theoretical models. 
Pinally, to make appropriate modification in the Solar 
Cell fabrication process to overcome, as much as possible, 
these efiiciencies limiting physical processes. 


ACHIEVEMENTS MADE 


Several of the above phenomena are intimately related 
to the variation of intensity of illumination on Solar Cell 
particularly at high sunlight concentration, therefore, we 
have established a base line process for fabrication of 
concentration sunlight Silicon Solar Cell. Under these 
process the Solar Cells of 10% efficiency at 1 Sun 
illumination and about 12% efficiency at 20 suns illumination 
have been developed-Process variation are now being study 
to further improve the efficiency of the Solar Cell. 


To study the performance of these Solar Cells under 
prolonged concentrated sunlight, a Solar Cell panel of 90 
of these solar cell in Series combination has been fabricated. 
Some of the Solar Cells fabricated under our vrogramme- 


The developed concentrated sunlight Silicon solar 
celle are generating short circuit currents of up to 6.8 Amp 
each and an open circuit voltage of 0.68 volts at aaeetes 
concentration of 84 suns. The fill factor however is near y 
0.5 at these levels of illumination and efforts ere being 
made to improve the sae. 
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PHOTO-ELECTRO-CHEMICaL DIODES FOR SOLAR ENERGY 


Suresh Chandra 
Banaras Hindu University 
Varanasi. 


The need to harness solar energy hardly needs any 
justification. The present work has been undertaken to 
exploit a relatively recent strategy of solar energy Oren 
version viz-"Photo-electrochenical solar cells (PESCs) 
which utilise the photovoltic effects at the semiconductor/ 
electrolyte interface. The following objectives have 
been Set forth :- 


(i) Analysis of the experimental and theoretical aspects 
involved in PESCs. 


( ii) Development and optimisation of cheaper and simpler 
techniques for preparing semiconductor films with 
good crystallinity and uniform thickness over large 


area. 

(474) Fabrication, study of PESCs and optimisation of its 
performance. 

(iv) Studies on the electrochemical aSpects such as the 


Search for Suitable redox couples to prevent 
corrosion of photoelectrodes. 


(v) To investigate the feasibility of a "built in 
storage mode" in PESCs. 


achievements: 

(i) . critical assessment of the Material Science, 
Semiconductor Physics and electrochemical aS pects 
ot the problems has been carried out by us in the 


form of 4 review submitted for publi ; 
Physica Status Solidi, p cation to 


(ii) Simpler and cheaper chemical methods dev 
and optimised to prepare II-VI com 
hf? 2 ian) ae . > 7 
films. — The electrocodeposition method was used for 
growing CdSe ana gnSe Films while a chemical bath 
ceposition method was adopted for cas filne These 


films exhibited good cr ini 
i g0oG yStallinity ana j 
thickness over large area, van tae 


eloped 
pound semiconductor 


(iii) Structural investi 
, eStigation of the abov j i 
Caw) electron microscope. a ie 
iv ASSessment and optimisat; 
oa 9TINASation of the 
PESCS using the above films, RSE SO =n ene a 
(9) Development of chemical 


. 7 ~ ne tho ds for con 
doping of Semiconductor films is also pari 
out presently. ne carried 
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Studies in Beck Surface Field Sili 
2 rfac G Silicon Solar > 
and jillied Devices. Pee 





SK. Chattopadhyaya 
Kurukshetra pew tts 
Kuruks netra-132119. 


Significant improvements have been m i13 
Solar Cell performance curing recent years ep cig pee 
Studies initiated at NAS., Lewis Research Centre, COMSAT 
Laboratories etc. One of the important achievements is 
the fabrication of Silicon Solar Cells having a 'back 
surface field' (BSF) with abnormally high open-circuit 
voltage and improved radistion resistance. The back surface 
field may be produced by a special alloying technique of a 
normal n p junction,or by the method of thermal diffusion, 
resulting inanpp strycture. The high-low junction at 
the back of the normal np structure is found to be 
responsible for high open-circuit woltage and short-circuit 
current and also slightly better temperature dependence. 
The objective of the present scheme is to Study the role 
played by high low junction at the wack of the conventional 
Silieon Solar Cell fabricated under different conditions, 
Attempts will be made to characterize these cells by Suitable 
parameter measurements. 


During the last few years the investigator was 
engaged in the analysis of the performance of a diffused 
Silicon pn-junction photovoltaic device including the role 
of high-low junction. The results indicate that the role 
of impurity profile of the front diffused region as well 
as high-low junction at the back have significant role in the 
the determination of open circuit photo voltage aS well as 
short circuit current of thcSe cells. Moreover, since the 
beck surface of 2 BSF cell is heavily doped, one should 
take into consideration the heavy doping effect in sSemi- 
conductors while characterizing such cells., e.g., broadening 
of impurity states into impurity bands which ultimately result 
in an effective shrinkage of the forbidden gap of the material. 


In view of the above, attempts have been made by the 
investigator to set up facilities for the measurements of 
various parameter of Silicon Solar Cells namely open-circuit 
photo voltage as « function of temperature,Series resistance 
by variable illumination method, measurement of lifetime by © 
open-circuit photo voltage decay etc. Presently an attempt is 
being made to set up experimental facilities for Anodic 
oxidation method for studying impurity profile of semiconducta@ 
devices by successive etching. 
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PERFORMA ICE OF HEAVILY DOPED SOIAR CELIS 


M et @ Sodha and S eK .o har ma 
IIT, New Delhi 


We have for the first time derived an explicit expression 
for the photo e.m.f. developed across a degenerate p-n junction 
vy using the general diffusion mobility relation which is valid 
even for the degenerate materials. We assume that while the 
acceptor concentration varies as the complimentary error 
function with the depth of solar cell, the donor concentration 
is constant throughout. We then solve the continuity equation 
in the presence of exterml radiation using the appropriate 
boundary conditions, fa@ both kinds of carriers, to obtain the 
expressions for the excess cha@ge carriers gencrated by the 
radiation. The knowledge of variation of excess carrier 
concentration as a function of depth of solar cell can be used 
to enleulate the photo e.m.f. dweloped across a degenerate 
p-n junction. 


_ We have also calculated the efficiency of Au—GaAs Schettky 
Barrier solar cells for AMO aml AM1 eonditions of sunlight for 
Variows values of tempaature and photon number dcnsity by 
taking account the effcct of excess temperature. It is seen 
from our calenlations that the conversion cfficicncy of Au—GadAs 
schottky Barria@ solar cell decreases by taking into Soe ates 
the excess temperature effect. 
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TEMPORAL RESPOISE OF SOAR CELIS 
VK. Tewary, BITS, Pilani 


The aim of the project is to study various aspects of 
temporal response of solar cells for the purpose of developing 
testing methods fa solar cells. During the aforementioned 
period the following two investigations have been carried out. 


1- Modified surface boundery condition for solar cells: 


A modified surface boundary condition for sok cells 
has been derived to account for the surface generation of 
carrierse Further work is planned to study its effect on 
the temporal response of sola cells. 


Ze Open Circuit Voltage Decay (OCVD) in p-n diodes: 


In the conventiona— analysis of OCVD method for the 
dctermination of excess carrier life time in the base region 
of a Solar Cell/diode the effect of the diffused region is 
neglected. We find that even if the effect of diffused region 
isneglected in steady state, its effect in tne transient state 
can be quite Significant. We also find, however that even in 
the steady state the p-n coupling may be Significante A 
detailed amlysis of the OCVD of diodes shows tne following 
features: 


(i) the p—n comling results into an initial quick drop 
of voltage which is similar to the drop due to 
series resistancc. 


(ii) the offective decay rate is a combination of carrier 
life times in the base as well as, diffused region. 


(441i) the decay is deseribed by a combinstion of error 
functions rather than the usually astempted exponen= 


ers] 


tial junction. 


(iv) the decay is more linear when plosted a gat ns t tho 
square root of time rather then linear in time. 
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Studies on Polycrystalline Cds Sola Cells 


Hiranmoy Saha, Kalyani University 


Ceramic Gadmium Sulphide Solar Cells hav e been 
fabricated from CdS powder by pressing, sintering and 
dipping techniques. The back contact is obtsined by 
electroplating of Indium and the for ward contact by 
springloading goldplated electroformed coppergride The 
conversion efficiency cf these cells be in the ranges 
of 4%. ¥ 


The properties of the copper Sulphide barrier 
layer have been investigated in some depth employing 
precision chemical methods. The thickness of Copper 
Sulphide ayer las been determined to be in the range 
of O.1 -O.3 microns by spectrophotometric amulysis.e 
The variation'of its thickness with the time of dipping 
during the process of dipping has been determined. It 
is confirm that the thickness of the copper sulphide 
layer for the ceramic Cds grows linearly with the 
square root of time. 


The growth of the copper sulphide layer is further 
ebserved to be related to the activity of Cur ions in 
the dipping solution which has been measured by a 
potentiometric arrangement of Cu/Cucl “Ke i/Hgcl,/Hg 
Cell. The range of the activity of of Cu’ ions that 
is to be mintained in the dipping solution for hi gh 
efficiency cells has been identified as 2-6x10 /* 


Furtler the stoichiom try of the Gus layer has 
been determined by spectrophotone tric estimtion of 
Cu using bet hocuproine and S* ion uSing chloranilate 
complexing reagents. The cells are observed rey he 
Cus layer with x lying doge to 200. ee 


One of the major problems aSSociated with Cds 
Solar cells, is its rather rapid iecraderi ee th Cds 
performance with time. Apart from the dec ty 
associated with chemical oxidation of Cu fae hee 
the Oxy gen in the atmosphere, the ceramié c Lis by 
ebserved to deeay even when kept in an yey ; are 
a in Vacuum. This degradation in both nhost at Hosp here 
current and open-circuit Voltage ef-s cerhmicnsaren 
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solar cell has been sought to be exphined through the 
grain-boundary diffusion of copper resulting into 
depletion of copper from Cu,s layere Anin depth 
study of grain boundary diffusion in Gds Solar C on 
the basis of surface accumulation method has been 
developed. The effect of a suitable built-in field 
through the incorporation of donor dopants like indium 
has been studied both theoretically and experimentally. 
It is observed that the rate of degradation of ceramic 
CdS solar cells can be effectively reduced by incor- 
porating a Suitable concentration gradient of Indium 
along the CdS layer leading to a built in field 
opposing the diffusion of Cu ions through CdS grain 
boundaries. 


The Mechanisms of grain-boundary diffusion in 
Cds Solar Cells are being further investigated at 
elevated temperatures. 


The results of these investigation have been 
accepted for presentation in the National Solar 
Energy Convention, 1979, Bombay. 
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Study of the stability of the So r-Pond System. 
P. Krishna, BHU, Varamsi. 


One of the mjor proolem concerning the utilization of 


sokar ereragy is related to the ability to store the wi po pich. 
solar energy over a long veriou oi time and ensure = eady 
supply of the same from tne Storee aA reltively simple cone 2 
inexpensive method of doing tnis 15 provided by the concep fe) 
2 Solar ponde Ina Shallow pond of clear water incident sok 
ener gy is primarily absorded on the pottom surface of the pond, 
which then heats the layer of water at the bottom and Causes 
it to rise setting up comvection currents which distribute the 
heat to the rest of water. If by some means the convection 
currents could be preveni2d, the bottom layer would get hot 
and store the solar energy without appreciable dessipatione 
Indeed the upper layer o7 water being bad conductor of heat 
would effectively minimise heat loss by radiation from the 
surface. This can be acnieved by having a salt solution in 
which qa concentration gradient is maintained in Such a manner 
that the density of solusion is uniform throughout the pond 
inspite of a temeratur? gradient from the bottom upwards. 
Such ga uniform density sond can be mintagined by the addition 
of concentrated salt so_ution at the bottom at a controlled 
rate. Temperatures of upto 90°C for the yobtom have been 
reported in literaturé by earlier workers ? ) 


The stability cf such a solar pond system when therml 
enersy is withdrawn from the bottom layer for various purposes- 
Such as heating of hemes, supply of hot water etc. is a comp 1 i~ 
cated problem which nas not been fully resolved and needs to 
be investigated in cepth. In the present Study it is proposed 
to construct a solaz pond on qa laborat ary scale and determine 
the optimum conditions under which it can operate with satis-— 
factory stability providing a contineous source of hot wate 
without appreciab-e dessipation of solar energy. Once this 4 
Satisfactorily achieved in the laboratory it is inboow ame 1s 
try out the SsyStem on qa more extensive Scale by kid daa 
seta pond on the roof of our physics.department building | 
wi a& View to provide hot wate a 
elan(ficl) of the lahotatovy Mode vO oe ae A schematic 
lamp aS a laboratory substitute for the bata i 


It is evident that thea succ ssful , 
SRSLY Gani} a che ot iepact 64 thdae ee of Such a 
country where solar energy is plentiful. ris needs of our 
Sofisticated technology imvolving solar et vate ENS ive, 
used in a few centres near big cities. The solar ae fe t 

. . SyStem 


wh en jev elope 1 wr omises s ; - 
1 promises an inexpens ive , | 
se ° + _ ; - - artif . 
of solar ener gy which can be utilized all thao fe the collection 
including the rural areas. Hence this proposal abies 
+ ‘ . 
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Study of Solid Electrolytes and Development 
of Solid State Bitteries. : 


a 


D.N. Bose, IIT, Kharagpur 


The aim of this project will be to -i) prepare poly- 
crystalline lithium based electrolytes such as LiI(A1,0 \ 
LiSO,-Na, SO, etc. and Study their X-ray structure and 3 
ioni cofiducfivity. The effect of doping and Quenching with 
a view to increase the ionic conductivity and decrease the 
AS transition temperature is to be studied in detail. 

tfolytes are to be prepared by compression ina steel die 
at varying temperatures. 


ii) Prepare and study the electrode prop@ties of layer 
type transition metal chalcogenides of composition Mx, or Mx 
where M = Ti, Nb, Ta etc. and’X =5, Se or Te- These 2 3 
» structures ean incorporate significant amounts of an inter- 
calate like Li and Na with no Significant change in the host 
structure and hence can be used as cathodes in rechargable 
-solid-state batteries. Thin film cathodes will be prepared 
by reaction of S andSe with metal foils and also composite 
cathode using a binder such as polyethylene tefion or 
graphite will be used. 


iii) Finally Li/Li electr olyte/MX,(MX,) type solid state 

batteries are to be fabricated and their discharge charactor i- 
. stics will be studied as function of electrolyte and electrode 
composition and structire, temperature and discharge current « 
It may be mentioned that promising results have recently, 
been obtained with Li/TiS, and,Li/NoSe, systems which have 
energy densities of 450-180 WH/K eg compared with 247 wH/K g of 
comventional pb/pbO batteries. Other systems such as Li 

LiS, are predicted £0 have energy densities as high as 970 
Wi/fe and hence will affected considerable, reduction in 
weight. Emphasis will be placed on the preparation and a 

of polycrystalline materials since these aré likely to be 
used in actual cells. The use of materials such as lithium 
based system is env isaged because of the relatively low , 
cost compared with silver based batteries and also becaus 
‘of higher ena gy density may be obtained at room 
temperature -Op awatione 


e 
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Investigation of more efficient Photogalvanic Cells 


V.Re Krishmn, S.V. University College of Science 
Tirupati. 


Phot ochemical reductions of aromatic ketones 1n 
solution have been the subject of mny investigations 
since the original discovery by Cianician and Silber in 
1900. Irradiation of benzophenone in thoroughly, deoxy- 
genated hydrogen donor solvents, such as isopropyl alcohol, 
gives a quantitative yield of benzo-pinacol and acet One e 
The quantum yield of benzophenone dis-appearance dep ends 
on the solvent, intensity of light absorbed etc. Inter- 
molecular photoreduction of cyclic ketones has not been 
systemtically, investigated, but it is believed that in 
hydrocarbon or aqueous solutions the reaction between 
the photoexecited cyclic ketone and the solvent becomes 
important. 


Many of the organic dyes have also been reported to 
be reduced or oxidised by inorganic redox couples on 
being illuminated. aA model system is Shown below: 


Solution th+ 2G? BY 
Photochemistry s A+ Z hy’s + Y 
El ectrodes cs A+ e— B 
Y+e Ss Z 
. SS 
(A = Organic dye, B = Product, Y,Z = Redox coup le ) 


It is felt that more power Can be obtained with this 
System in a photogalvanic cell if electrodes with very 
different electrode kinetics are used. 


We are at present carrying out the phot ochémical 
reduction of benzyphenone in different solvents. 
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Investig,tions of Interstellar Molecules 








De Ne Ghos h 
Calcutta University, Calcuttta 


The investigation of interstellar atoms and molecules is at 
present primarily empirical. Both phySics and chemistgy of these 
particles are not known, Lack of knowledge in these fields can be 
traced to the peculiar conditions of interstellar Space to which 
these molecules are Subjected-very low density, relativity large 
ratiation field and very low temperature, Yet these molecules 
present exciting problems and knowledge to astrophysics and 
cosmology. For example, the molecular formation in the 
interstellar Space may provide an evolutionary Sequence for 
interstellar clouds. also, they are of considerable interest to 
Space communication engineers and of concezn to bioScientists, 


Before world war II CN, CH and CH were detected in the 
interstellar, Space aS narrow lines in Small clouds having 10-100 
atomS per cm™, Their absorption lines were observed in the 
spectra of Stars. afterwards a large nunber of molecules were 
detected in the interstellar Space of which the most abundant one 
iS H.. ThiS molecule was detected by observing its abSorption 
line“at llco % with ultraviolet spectrometers carried aboard rockets 
and satellites. Canplex molecules which are located in the dense 
regions of interstellar clouds were detected by microwave and 
millimeterwave spectrometers using ground based radio telescopes. 
Using these instruments until now more than 90 atoms, molecules, 
radicals and ions formed from 16 elements (H, He, C, Nw, O, Mg, 
Al, Si, S PR; Na, P, Cl, K, Ca and Mn) were detected in the 
interstellaTt Space. 


Formation and destruction processes of interstellar mole cules 
are of great importance. for methylamine, due to very low gas 
kinetic temperature of dark clouds and its high adsorption energy 
(> 3% cy) the possibility of its formation be ap tai Ae 
basi on mechanism is improbable. again, Since the rate coe cares 
for three body gas phase reaction is very low, its formation Dy 
this process is also not poSsible. The formation by ion-neutral rn ) 
phase reactiors has be en proposed and the Calculated abundance is then 
compared with the observed value, Formation and atdebnoig ‘: ; 
Sertein otter molocules ©,9., formic acid, thioformaldehyde in the 


interstellar Space are also considered. 
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C 
Splat Quenched vs. Vapor Deposited Amorphous 
Materials - Preparatiou and Characterization 


V.D. Vankar 
Indian Institute . of Technology, Delhi 


A Splat quen gh ing gun has been fabricated which can be operated 
in vacuum A/ 107? Torr. <A quenching rate of A/ 10° ok/Sec has bee: 
obtained in pure lead. Several materials like Pb.Sb. Ge and 
their alloys have been splat quenched using this apparatus. Since 
crystallization rate in liquid quenching is governed by bulk 
diffusion whereaS in vapor quenching is governed by Surface 
diffusion, a systematic comparison of vapor deposited and liquid 
quenched Pb,Sb metals has been carried out. N©w metastable 
Structures and enhanced solid solutions in these System have been 
obtained, The Stuructural, properties and their transformation 
behaviour have been investigated using Transmission Electron 
Microscopy, X-ray diffraction and Differential Thermal Analysis 
Techniques, In pure lead a metaStable hcp phase (corresponding 
high pressure phase) has been obtained by splat quencaing at 

room temperature but no Such Structure waS observed on vapor 
quenching. In pure antimony various metaStable structures such 
aS Simple cubic fcc, tetragonal, hep and a new rhombnohedral have 
been observed, However, by vapor quenching at- roor temperature 
only fcc and new rhombhohedral phases were observeé but at liquid 
air an amorphous phase is also observed. The stabilization and 
transformation behaviour of these phases have beer investigated. 


Germanium is known to Show amorphous Structure on vapor 
deposition at room temperature. By adding elements like lead in 
Germanium it has been found that the amorphous vnase is retained 
upto 7.5 a/o Pb by vapor deposition, However in Splat quenching 
no amorphous phase was observed, On the other hand in lead rich 
composition the solubility of Ge enhances to 13 a/o Dy Splat 
jantaiie ae. sy ere a/o by vapor quenching, The stability 

ransformation benaviour and 13 eee a - P ts, ; 
investigated. and their kinetics is further being 


Further another system wiz silver antimony alloy has 
Studied by Splat quenching with the a:m of producin Y Os 2180 Deen 
foils. Very thin regions of these feils Sirerod Pe pe 
dtructure in the composition range 71 to 43 a iad Sb te 
thick regions it is found to crysta‘lize into the kag in 


intermetallic compound AgSb3. This system is further being studied 
: — a 7 ucaiecd,. 
For preparing filmS/foils of tigh temp 


materials like molybdemum, tantalun etc. as Be melting 
Sputtering System has been fabricated and is be in eee ae 
Successfully. The effect of various gaseous ‘omar takes aes 
Stabilization of metaStable phase ‘n fead, gacsuee eS on the 
“rmanium alloys are being studied by ‘the various ‘acheide ae 
CP e 
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CHEMISTRY 
Title of the Project | 


Design and fabrication of 
photo acoustic spectrometer. 


Solid state Chemistry; of 
mixed metal oxide catalysts- 
Bismuth molybdate. 


Relationships 
and Structure with the El 
and Magnetic properiics o 
Spinel-like Ferritcs. 


Studies on the oxidasion and 
dehydration of organi2 
compounds on some prepared 
vamdates, polyvanadazes 
vanadium pentoxide and acti- 
vated Indian clay minerals. 


Preparation ani Characteri- 
sation of transition metal 
derivatives of group IV B 
clenents catalysts. 


Structural studies of some 
bio-coordimit ion compounds 

of phosphate anc schiffbase 
groups containing co-enzymes— 
4 Mecmnistic study of Pyri- 
doxal phospmte dapene ont 


enzymatic reacvions « 


Phot o-induced satalyt ic 
reactions on semiconductor 
oxides(chemical effects of 
light and storage of energy) 
modification of the oxide 
material. 


Three dimensional X-ray 
diffraction and solid state 
studies on crysta. structure 


determination of Substances of 


organometallic, p olypet ides 
piologically active comp junds 
and ekectronic materia.se 
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Name of Investigator(s) 
and Institution(s) 


Dre Pe Ganguly and 
Profe GeNeRe Rao, 
lisc, Bangalore. 


Profe ReP. Rastogi, 


Gorakhpur Universitye 


Dr. HV. Keer, 
IIT, Bombay e 


Dr. K.P. Srivastava/ 
Dr. Rup Datta, 
BITS Pilani. 


Profe ReNe Kapoor, 
Delhi University. 


Pr ofe GC e Patel, 
TISc, Bangaloree 


Pr ofe J Ce Kuriacosey, 


IIT, Madras. 


Dy PGe Jainy 


Kurukshetra Univers itye 


Contd eee 


11. 


Ce 
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Search for new pesticidal 
mercury comounde 


Flash Photolysi; 


Ss u C 
Photo-chanical Reactions 
Phot o-chanicgast neacvtlons 
-. m Ey ae: ae oh s 
ana Bnergy irarmsicr nh 


Solutions and in micelles. 


Studies on the Chemistry 
and Pharmacology of 
Heterocycles. 


———— 


Dre K ele Dubey y 
University of Kashmir, 
Srinagar (J&) 


Prof. K Ke Rohatgi Mukherjee, 
Jadavpur University, 
Calcut ta~32 « 


Dr.(Mrs) Julie Banerji, 
Univ. College of Science, 
Calicut ae 
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DESIGN AND FABRICATION OF A PHOTOACOUSTIC SPEGTROMETER 


if. Ganguly and C.N-R. Rao 
Indian lnstitute of Scieme, Bangalore-1e. 


- 


The aim of the project was to construct a spectro- 
meter based on the Photoacoustic effect, in order to study 
crystalline and amorphous solids which are difficult to 
examine by conventional transmission spectroscopies. The 
photoacoustic effect is observed when monochromatic light 
chopped at accustic frequencies is absorbed by a sample. 
If the de-excitation occurs by a radiationless path there 
is a periodic heat flow to the surrounding gas. The 
resulting pressure fluctuation is picked up by a transducer 
(microphone) - 


A single—heam spectrometer has been fabricated to 
study the electronic spectra of solids in the UV/visible 
regione The most important part of the spectrometer 15S 
the sambcell. The cell used in the present studies 
(fige 1) was a 7 cm diometer, Solid aluminium block. The 
sample was mounted on a Quartz rod and pushed in from one 
end and the microphone from the othe. 0O ring seals were 
used to keep the cell air-tight. Light entered the cell 
from the side through two silica windowse AG.R- 1/2 
electret microphone was used in conjunction with a lock in 
amplifier. The reference sigml was obtained from the 
chopper. ‘The lock in amplifier output was recorded as a 
function of the wavelength. 


A few, typical PAS spectra are shown in fig. 2(the 
spectra shown herein hw all been normalised with 
respect to the power spevsr ul of the source obtained 
using a Dlack sve Lees Fig. 2(a) is the spectra of 
poly crystalline Cr 0 . The spectra are comparable with 
those obtaingl with single crystal samples by convent ional 
transmission methods and suggests the advantage of this 
method for the study of polycrystalline samples. The 
technique can be used to obtain the band gap/edge in 
amorphous and crystalline solidse Fig. 2 (b) show the 
band gap transition in amorphous and crystalline AS-seze 
Fig.2Cc) shown the PAS spectra of an intact leaf. All: 
the features of chlorophyll are seen in the spectrae Thus 
the PAS technique could find pr ofitable application for 
4n-vivo studies of biological systems. 


-50- 


Studies on solid state Chemistry of mixed metal 
@xide Catalysts-Bismuth molybdate. 


RP. Rastogi and B.L-Dubey 
University of Gorakhpur, Gorakhpur -273001 


Objective of the work: Molybdates and tungstates have been 
used as catalysts in a variety of reactions of industrial 
importance. The selective oxidation of hydrocarbons with 
bismuth-molybdenum mixed oxide catalysts is of immense 
intersest since partially oxidised products are more use- 
ful than parent hydrocarbons. Depending upon the ratio: 
of bismuth and modybdenum, there are different phases of 
bismuth-molybdate which are not equally selective. Since 
phase composition, magnetic and the moelectrical properties, 
lattice constants and catalytic activity of a catalyst is 
affected to an appreciable extent by the mode of pre- 
Paation, it is thought imperative to undertake a detailed 
investigation of solid state chemistry of bismuth-molybdenum 
mixed oxide catalysts. 


Work dones The bismuth-molybdenum mixed oxides have been 
prepared in the solid state by calcinings-— 


(a) bismuth oxide and molybdenum trioxide in the molar 
ratios of 131, 1:2, 1:3, 2:1 and 3:1 am 


(b ) bismuth earbonate and ammonium molybdate in the molar 
ratios of 7:1, 7:2, 7:3, 14:1 amd 24:1. 


The different stoichiometric mixtures were homo— 
genised in an agate mortar uSing acetone, dried and 
Calcined at 5804+10°C for 5 hr. It hs been observed that 
carbomte and molybdate first decompose into their res 
pective oxides which Subsequently react to form bismuth 
molybdate (Fige1). From TG and DTA experiments it has 
ap earls ne: eg neither the extent nor the rate of 
ecomposition of Carbonate aw ej i 
the mixed system (Fig. 1 & 5) eka cova oP BE SORE ea 


On varying the St oichiometri iti 

reaction mixture,the tharmal hehayieute, be Agee nfm 
products have been found to vary- The calcinat fone sag ts 
of 1s2 and 1:4 molar mixture of oismuth oxide and a) nes s 
num trioxide have been found to melt at 680 and vi y de= 
fas Soya Vely; while those of 4:1, 2:4 and 334 dee rae Ki 7 
(Fige3). Similarly, the products obtained by Prey iing nelt 
oismuth Carbormate and ammonium molybdate in the soles the 
of (32 and (3:3 show melt ing at the same te er at wr ratios 
as 781, 14:1 and 21:1 dotnt melt. ER ee es 
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Relationships cfcomposition and structure with 
the electric and Magrtic properties of spinel- 
liek ferrites. a: 

aa H oV Keer. 
Indian institute of Technology, Bombay. 


Recording tapes anddiscs use 7 -Fe,0, in the fan 
of single gomain particles hwing an aciculgrshape. This 
provides better alignment of particlesand result in lower 
Signal to noise ration on recording. T-Fe,0 ha been 
prepared by various methods ; the most cofimén proceeds 
via the reaction route. 


a-F eoondehyarat ion, a-Fe 0 Poors duct ton >¥°394 Ocidatbion , 7 
-Fe, ne 


This was prepared by the thermal decomp osition of ferrous 
cxalte dihydrate. The material thus obtained did not, 
however, have the required shape. The obj eotive of the 
present studies is to prepare acicular FeC,0,+«2H,0 and 
decompose it topotactically to give needle=s ap £-Fen 03 + 
This emble formtion ef single domain particles having 
contribution from shape anisotropy. Acicular FeC,0,-. 
oH.O has been prep red by carrying out the preoipftat ion 
in<an adueous medium containing glycerol. Cc nsidering 
thecost of glycerol, it was thought worthwhile to use 

a cheaper complexing medium for precipitation. A Saturated 
solution of starch in water has been used am the oxalate 
formed is found to be aciculay in Shape, having a length 
to treadth ration of 8-10. This would be used as the 
Starting material for the formtion of “Y-Fe,0,- Studies 
are in progress. Further, the above procedure would bs, 
extended to dope L-Fe,0, with small amounts of Ni ,Mg sy 
Co~’ and some rare earth-ions to study their effect on the 
structural, electrical and magnetic characteristics 01 


{-Fen9, . 
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Studies on the oxidation and cee ener ae ee 
erganic compounds on some prepared vana da. et 
polyvanadates, V0; and activated Indian c 

minerals . 3 





— 





KP. Srivastava and Re Dut ta 
Birla Institute of Technology & Science, Pilani. 


In petrochemical industries phthalic anhy dr ide finds 
wide utility in the mnufacture of dyes, resins and plasti- 
cizers. Formerly it was being manufactured by catalytic 
oxidation of naphtmlene but due to increasing demand of 
phthalic anhydride and scarce availability of naphthalene, 
the o-Xylene was searched as an alternative raw material. 


Many processes developed, for the manufacture of 
phthalic anhydride by catalytic vapor phase exidation of 
o—~Xylene are covered by patents hence investigation was 
undertaken "to develope some suitable titania supported 
V0, mixed oxides, fused mixed oxides and vanadates 
catalysts for the oxidation of e-Xylene to phthalic 
anhydride". 


Since o-Xylene oxidation is an exothermic reaction 
hence in order to mintain the reaction temperature within 
limit the oxidation was carried out in a "Condenser type 
fixed bed reactor" over silica, alumina and titania Supp ort ex 
V 505 @atalysts and Ti O,Was found to be the best Support 


e Gre VOOR catalyst for this reactions id supported V,0 


Catalyst was further taken to increase ifs conver sion* ? 
efficiency by using it with different concentrations of 
MoO, WO. UO. Co..0, ana Ce, pr omot ers and catalyst 
Ti05?V,0¢2M007; 105:70:35.00 fas found to give maximum 
con?erSidn, 18 .28% to phthalic anhydride with 82.41% 
selectivity. On studying these Tid Supported mixed 
oxides catalysts’at temperatures -36605800C anq space 
velocity 4000-7600 lit ./hr./lit. their order of 
activities was found as follows; 


V,0./Moo 
guts V,50-/WO,7 ee 

3) V0,/ 37V,0,/Ceo, 7 05/0030, >V20,/U0,_ 
When fused mixed oxides Catalysts were te 
V0 1003280 was found to have 19.40 
pfit Ra lic anhydride with 82.16% select 
ties of fused catalysts at t emp 


. sted then Mo0_: 
re conversion to 
ivity. The activi- 
erature 360°-—5800¢ and 


-e e@ ee 
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sya ce velocity 8000-13000 lit./hr./lit. were observed 
in the following order; 


| 205-M00,~, V0, (vam dyl oxalate)-Ti6, >V ,0,-K .0(K 8 21) > 


= ~ _m4 ss _7 . 
V0. ad Pal PLO PF oe Titania gel. 


ns, bea 

Among the different concentrations cf Bismuth, Tin 
and lead vamadates supported on Tio,the Pb(VO,),:Ti0,; 
80% 3; 20% catalyst gave mximum 15.21% conversi6én to“ 
phthalic anhydride with selectivity 77.83%.- The 
activities of vamdates at temperature 360*®-550°C and 
sp2ce velocity 3800-7800 lit./hr/lit. were observed as 
follows:- 


Lead Vanadate 7 Tin Vanadate 7 Bismuth Vanadate. 


Further studies are being carried out on above 
mentioned catalysts for the production of phthalic an 
hydride on a larger scale. 
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Preparation and Charac verisation of Transition Metal ~ 
derivatives of group IV B elements and their applications 


as catalyst. et 





ReNe Kapoor 
Delhi University,Delhi-7. 


The precise objectives of this project were to 
prepare & characterize the complexes of group IV B elements. 
In this direction we have synthesized a number of titanium & 
zirconium’complexes by the reactions of their alkoxides 
with aliphatic and aromatic hydroxy esters, carboxylic 
acid and hydroaxamic acidse A part from this a few 
organometallic derivatives of titanium & zirconium have 
also been prep awed by the reactions of bis (cyclpentedienyl) 
titanium dichloride, mone (cyclopentadienyl) titanium 
trichloride, bis (cyclopentadienyl) zirconium dichloride 
with eximes, Schiff bases, thioschiff bases, Semicarbazone, 
hydrazones and certain other 0,S,N containing ligands. 

The pr eparation of complexes of hagniuu with thioschiff 
bases 1S in prowess. The zirconyl complexes with macro 
cyclic ligands have been prepared and compared these 
complexes with those found in biological systems. The 
complexes of titanium & zirconium with esters are under 
testing to find out their act ivity while hydr oxamates of 
titanium are of agricultnual interest. And we are in 
progress of establishing their activity in agricultural 
of ca The. organometallic compounds of titanium has 
wide range of applications in the conversio £ 

Mee ona d Sion of molecular 
nitrogen to ammomiae The preparation of the 1 } 
Mex pa aes E ¢ tower—-va lent 
ompounds of titanium has also been Carried out 
successful results i ; ee Nees 
success results have been obtained in th i 

f Ti ; . : © preparation 
of Titanium (III) compounds. 


T . Lreé ry ‘ole ~~ 2 ° 
shee bag we propose to carry out certain reactions to 
Study the activity of titanium, zirconium and hafni 
complexes as catalyst. | or 


Ge 
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Structural Studies on Some Biocoordination Compounds of 
Phosphate and Schiffbase Grours Containing Co Enzymes 

2 Mechanistic Study of Pyridoxal Phosphate -Ee, pendent 
Enzymatic Reactions 


a*°2eesee8es# 


GiiG, -Fatel 
Indian Institute of Science, Bangalore 


To synthesize schiff bases employing pyridoxal 
chosphates and related compounds am different 
aminoacids in the presence and absence of different 
metal ions. 


To characterize the reactions and study their 
kinetics and mechanism. 


To identify the structure of dif=erent Schiff bases, 


a literature survey on the subject has been done. This 
reveals that though a good amount of work has been done 
on different aspects of the above problem, a voce sre 
4s available to further extend our knowledge AINA Es 
system. Only a few struchures of fen owes eae 
from pyrodoxal phusphate have oe sah rte es pass oe 
x-ray diffraction method. Growing of at. oe eee 
has to be standardized for x-ray Single c1ysta setae 
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Photoinduced catalytic reactions on semiconductor 
oxides( chemical effects of light and storage of 
energy) modification of the oxide material 


J.C. Kuriacose 
Iniian Institute of Technology, Madras 


The objective of this work is to examine the reactions of 
various Substrates Laking place on semiconductor oxide catalysts 
when Subjected to irradiation that is absorbed by the oxides, 
With an understanding of such reactions it is intended to attempt 
Setting up cells tlat could generate electricity when one of the 
electrodes is subject to irradiation, 


Since many of these oxides absorb only in the ultraviolet 
region, they will be modified by Suitabledoping/dye 
adsorption with the purpose of Shifting the region of light 
absorption to the visible, 


During the very short period sinc work on this project 
commenced, we have been able to set up photogalvanic cells using 
pure Zinc oxide as well as zinc oxide on which Some dyes are 
aisorbed, as the illuminated electrode. The cell liquid consists 
of a Solution of potaSsium chloride With Suitable alcohols, amines 
or amides added as reactants. The results indicate that various 
parameters like the intensity of light, the natuee of the 
reactants introduced into the system, the Shape and size of the 
electrode, temperature, etc, contrcl the photovoltage that is 
generated, 


& detailed study including an analysis of the products that 
we formed during the generation of the Photovoltage is in 
progress, 


. . ~ + % ; 
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DBharee Dimens ional X-ray diffraction and: solif 

— Studies on''Crystal Structure determination2of£ 
Substances sof? Organometallic; polypeptides,.. 2»: 


biologically active compounds am electronic 
‘materials, : 


YC, Calin 
Kurukshetra University, ,Kurukshetra 
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In recent years Structural investigation of compounds which 
are biologically aé¢tive ‘and which ‘play important role in the human 
body have become innortant for cryStallorgaphers., Similarly the 
detailed studies of, the, phenomenon of intergrowth,. Solid state 
properties, phase transition and, semiconducting materials have 
gained prominence in, the recent.times for structural], investigation, 


In, view of these, dinpor tance; the erystal and,molecular 
structure detepnination of Some’ canpoiinds have been undertaken 
under this scheme, tg get information and the specific properties 
of such active /compgunds., The compounds _ whose studies. is. in 
progress are: 2,6-dimethyly1thio- Y—pyrone and! 2+{3', 5 od ime thyl~ 
lopyrazelayl beizethiagote).” Beth of them, have low molecular wheat 
att eve Bisloaicalty active. We have’ béen particular in selecting 
Small molecules because they can easily be studied by photographic 
technique of X-ray diffraction that is available in our Laboratory. 
Their structural results will throw. light on the ir be hav iour rere | 
governs their proparties and nature, It will also*enable us to know 
the changes taking place in the lattice duc to the changes 1n 


conditions. 


Due to several limitations such ser tadrod is computer 
: the modern technique of automa - . 
| eoimeeaig ae X-ray diffraction intensity data Soioo ane 
we have to go Slow in our Work. The efticiency ont as me 
further reduced iu the absence of microdens itome ter t at ~ * 
for the measurements of diffraction intensity. oe eee 
have to determine intensity by visual method whicn 15 a C 


upto 70% only. 


: > - = , ry Ss 

We hope to get Structural details on the above i et ere 3 
soon But much will depend on how Soon we rp heenthe dts 2 cB 
furds for the computationa. work on DEC=-20 or DEC=-+9 Cc IX s 
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gearch for new pesticidal mercury compounds 








Ke Fe Dubey 
University of KaStmir, Srinagar 


Preparative and phySico chemical studies 6n Sore potential 
pesticidal mercury compounds are being studied. Inthe past 
few years such Studies on mercuric thioSalicylate am 
bisthiosSalicylate mercurato (II) were conducted, Last year a 
thorough investigation of thioglycollat-HQ@II) system was taken 
upe The pH and pCl measurements and gravimetric estimation of Hc(IT) 
ions in the reaction mixtures containing different proportions of 
TA and HgfII) were conducted which established the formation of the 
compounds of the type Hg TGa and{— ( Ho( TGa) ™, The sodium and 
potaSsium Salts of bisthioglycollaio mercuwrate (II) yere subsequently 
prepared and their compoSition established on the bais of analysis 
for Sulphur and Mercury in the compounds. The preparation of other 
heavy metal Salts of bisthioglycollato mercurate (II), their 
characteriSation and pesticidal activity are to be studied, Hg(IT) 
compounds of Some other sulphur/selenium containing ligands are also 


to beyrepared characterised and their pesticidal activity 
determined, 


Flash photolysis stuly of photo-chenical 
reactions and energy transfer in solutions 


ae | 
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Ke Ke Rohatgi-Mukherjee 
Jadavour University, Calcutta. 


Precise objective of the project 


Redox reactio:.s involving singlet oxygen is an area of 
research important in photobiology and atmoSpheric photochemistry, 
On the other ham redox reactions involving electron transfer in the 
excited states have created considerable interest in recent years 
partly due to the fact that the knowledge of excited state redox 
properties of variéus_systems can help in the construction of 
Suitable electrochemical devices for the utilization of Solar energy. 
Such clectron-transport systems play an important role in biological 
energy conversion aS illustrated in the case of photosynthesis, It 
may be possi le to organize a biomimetic electron-transport system 
as « first step in the construction of a mammade energy conversion 
devicee These reactions can occur in homogeneous systems, if 
monolayers, in dye deposited on semiconductor electrodes and in 
micelles and vesicles, 


In order to set up model systems to simulate biological 
clectron-trans fer processes, the excited Singlet and triplet states 
of electron donor-acceptor Complexes i.e, exciplexcs constitute 
importam category of systems to be Studied. Such studies help in tte 
understanding of relationship between photophysical and photochemical 
p-imary processes and molecular interactions. The electron 
traliosce ab aevsusw ase siwiied today in various fields of chemistry 
Simplest of which is fluorescence quenching. However the fate of 
transient ion-pair produced by the electron transfer still remains 
uncl@are It may dissociate into free ions, disappear by reverse 
electron transfer from the anion to the cation or convert into a_ 
now chemical species. Hydrated electrons can be generated photo» Nee --* 
chemically and it may react with various molecules and radical cations 
present in the solution. Although reactions of hydrated electron | 
are very fast, k = 10° l mol” s , wider appropriate Conca Crone sabes Sane 
reaction rate can be controlled by the interface potential of ir a ich 
of the micelles and hence provide a convenient tool for the dic 
electron transfer reac tionSe with the deve Lopme nt of polarogrep pare 11S 
pulse radiolysis technique it is possible to measure shed ring oe in nate - 
of such umstable SystemS. A systematic stuly of fast electro" “w""” 
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reactions cm best be carried out by flash photolysis techni queSe 
Ordinary flash lamps are uSeful for: intermediates whose decay 
constants lie in the microseconds only. For nanosecond studies 
laSer Sources and fast oScilloscopes are essential. 


The photosensitized oxidation of biological molecules in vivo 
is termed photodynamic action. The active Species variously 


Suggested is Sing gen 1 ; , a 
Suggested is singlet oxyge o,, or Superoxide ion O55 Such 


photodynamic effects can bring about genetic changes, hoemolysis 
of hunan erythrocytes (erythropoetic porphyria) and many Changes in 
enzyne and membrane activities. Nature of the sensitizer plays 

an important role in such reactims. 


anthracene-1l-suliphonate have been found to be a very efficient 
photodynamic agent since they can generate singlet oxygen efficiently, 
Some preliminary results on photosensitized oxidation of iodide ion 
haS established that Singlet oxygen is generated by energy transfer 
from sensitizer triplet state. These compounds can cause oxidation of 
proteins and nucleic acids also. Iodide ion is’oxidised to I=y 
presumably by electron transfer reactions. Antnracene Sulphottates have 
also been found useful as fluorescent probes of polarity, for 
miceller interior and as indicator of phaSe transition temperature in 
membranes, Therefore, it iS considered interesting to study 
photophySical and photochemical processes in these compoundse The 
nature of the triplet state can only be Studied by flash photolysis 
techniques. The quenching of flurescence and phoSphorescene by charged 
Species like I-and.O- may involve transient electron transfer 
mechanism. The phot6reaction in miceller system will further help 
in th understanding of electron transfer reactions, 


Some flash photolysis work carried out at the Royal Institution 
of G@eat Britain has given encouraging insight in the mechanisia of 
photosensitized oxidation of iodide ion, Transients were observed >ne 
of which decayed in milisecond range and the other in microsecond 
range. The appearance of triplet-triplet absorption in presence of 
quencher like I~waS a surprising reSult and needs further investia. 
ations. he 


A Sinp le flash ¢ hotolysis set up uS ing photographic flaSh ow 
a Storage oScilloscope of 10 MHz time base and 50 watt tungsten-iodine 
lamp Coupled with a grating monochromator as monitoring sources have Q 
been developede The photographic flash gun puts a limit to the kinetic 
neasurenents only in the milisecond range,’ with this device ready “ 


to use, initial studies will investigate the effect of various 

ozganic md inorganic quenchers on the decay constants of the excited 
Singiet aNd triolet States of the sensitizer. The detection am 
estimation of Short lived intemediates will help to establish 

a Suitable mechanism for the photosensitized reaction. The laSer : : 
photolySis available in Indian Association for Qultivation of Sciente 
can be uSed to Study fluorescence quenching and electron trans fer 
reactions of microsecond and manosea md range (when fast oScilloscope 
iS available). The effect of micellar environment on Such processes, 
to Simulate enzyme reactions, will also be studied, These studies 

will be coupled with the measurement of redox-potential of the excited - 
states by photo-polarographic methods, 
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Studies on the Chemistry and Pharmacolocy of Heterocycles 


Julie Banerji 
University College of Science, Calcutta 


™ continuation of our studies on the synthesis of indole 
sompounds we have utilised the concept of annulation involving. 
the electrophilic Substitution of indoles. The primary objective 
of this investigation was to introduce C-3 and C-6 fragments at 
the 2- and 3-posSitions of the indole nucleuS to enable uS to use 
them aS building units in constructing the macrocyclic rings, We 
report here the result of our investigation of the electrophilic 
Substitution of indole with acetone in the presence of boron 
trifluoride. Three unuSual heterocyclic systems were obtained, 
designated aS dimers I, II and III involving the dimeric association 
of indole around four, three and three propenic units 
respectively, The structure of theSe products were settled from 
their Spectral studies (inelud ingl4c-nmr ) and transformation 
reactions, One of the products waS characterised from its A-ray 
analysis using monoclinic cryStals, The transformation product 
in chloroform of the third dimer, dimer III, has also been Settled 
from X-ray crystallographic analysis, 


Dimer II was found to be unStable when its chloroform solution 
was warmed aml rapidly underwent dealkylation at C-3 to give 
a new product, dimer II a, This interesting change was studica 
using both H-Jand 13¢-nmr Spectroscopy. 


The third compound, diver III, underwent rotational change 
in dimethyl sulphoxide, to a more stable form, dimer ITTIa, This 
was necesSary to alleviate overcrowding which Probably arose due 
to hydrogen bonding of -CH and -NH functions with the Solvent 
molecule, In chloroform the parent compound underwent an unusual 
cyclisation to a new product bearing an ether linkage and an uz 
x%Xindole chromophore, ae 
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Title of the Project 


ee 


Intereinstitutioml Project_ 


on Hormonal control of 
Flowering & Fruiting 
including Forest Treese 


The limnobiotic studies and 
the utility of the thermal 
waters of Bhim—bundh, Monghyr, 


Bihar + 
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Name of Investigator(s) 
and Institut ion(s) 


Coordimtor 
Prof. HeYe Mohan Ran, 
University of Delhi-e 


Investigators: 


bee Heke Bhatm gar, 
Forest Rese Institute, 
Dehra Dune 


Dre S.C.Rhargava/ 
Dre S eK e Sinha, 
IARI, New Delhi-12- 


Prof a! on « Datta Munshi » 
Bhagalpur e 
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Flower Sex distribution, limitations to fruit set 
and enhamement of fru‘? set in Some Crop plants, 








He Ye Mohan Ram 
Delhi University, Delhi 


Objective of the Project 





To derstand flowering behaviour, flower sex 
distribution and constraints to fruit set in cashew amd to 
develop techniques for increasing prodiction in cashew and 
nutmege 


Technical Programe 


l. Identification of high yielding varieties, and 

determining the relations between flower number, flower sex, 
flower drop and fruit set per bunch and per tree in cashew. 
This will alSo cover studies concerning pollination biology. 


20 attempts will be made to enhance biSexual/female flowers 
where these limit fruit yields. The effect of exogenous 
application of gibberellins will be tried for inducing male 
flowers on genetically female plants of nutmeg with the intention 
of producing seeds that would bear truly female plants. 


36 Spraying of flowering trees with certain mineral 
compounds and growth regulators to improve yield, especially 
by preventing fruit drop in CaS hewe 


l. Basic studics to unders” smd sex differentiation, and to 
determine methods of ascertaining the sex of seedlings using either 
surely biochemical oF a combination of biochanical and morphologic al 
characters will be carried out. These would necesSarily include 
determination of hormones, proteins, (isoenzymes) and levels of 
other metabolites during different growth stages. The aim will 

be to try to evolve a Safe method of seedling sex prediction in 
nutMe ge 


4 


De Tissue culture wrk will ke taken up aS a means of rapid 
multiplication of high yielding varieties. Me cham Sms controlling 
the growth and differentiation of these plants in vitro will be 
+lucidated. 

6 Experinents will be conducted to understand the factors 


involved in juvenile flowering. The necessary biochemical and 
ohysiological studies will be carried out Simul taneously. 


rl 
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iti Trees 
Hormonal Control of Flowering and Fruiting in Forest fr 


H.P. Bhatnagar 
Forest Research Institute, Dehradun 


Objectives 


To study the basic causes of inability of abe r+ cept 
in juvenile conditions, with special reference to the hormo 
balance in the terminal meristems. 


Brief outline of the project 


Forest trecs in general take about 3-10 years before they 
produce first flowering. The causes of the ir remaining ulin 
juvenile phase for a longer period are vractically unknown. The 
results will provide useful information about the factors both» 
internal and environmental responsible for change from vegetat ive 
to reproductive phase, BaSed on the findings of this project, it 
will be possible to device techniques of initiating early and 
enhanced flowering in trees in seed orchards, 


Work Proposed to be carried out 


(i) At the initial Stages, photoperiodic requirements of the 
Seedlings at different Stages of development will be 
determined and this information used for giving hormonal 
treatments, 

(ii) Treatments with giberellins (GA3, GA4=7, GAy) and auyrins 
(IAA) will be given to the apical meristem in different 
ontogenic Stages and observed for growth and phase 
changes, 

(iii) The endogenous content of growth regulators, especially 
gibberellins and auxins will be estimated at different 
ontogenic Stages and under adifferent photoperiodic 
treatments, 

(iv) Experiments will also be conducted 
Sone inhibitors/vr omoters and their 
different ontoge nic Stages and the 
Stimulus, 


to study the “presence of 
- relative ratios at 
ir role in flowering 


(v) The role of Carbohydrates will he Studied especially with 
respect to their Synthesis in leaves, transportation anda 
utilisation at the tine of fFloral- induction to study the 
Source /sink relationship, ‘ ol : 

(vi) Grafting experiments will be carrie 
from flowering branches on the s i : 
evocation in the juvenile Pees a bes 9: PANY pt hae St inulate 
juvenile Seedling material will be grafted on to mature plan! 
bh ye Detce ris flowering Stage to see phase chancoieta 
induced in © juvenile seedlin Ss. : 
wil be made to Study the qualitative and big ate : 
changes (if any) that occur during the oe 


\Y The qualitative as well as bio-chemical differen 


Qa out using Scion materia: 


, 


juvenile and adult leaves (the orc 
iS , Jans which are > 

ror production of flora] Sti us respons ible 

investigated, mul for inhibitor) will be 


o 
—~J 
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Flowering behaviour ani flower shedding in 
pulses md cilseed crops 
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S. Ce Bhargava & SeKe Sinha 
Indian Agril. Research Institu’s, New Delhi, 


OLjectiv2s of the Projects 


Studies on flower bud and flower shedding in mung bean, 
cowpeas, arhar aNd seSanium haS Shown that the fruit setting 
ranges between 15 to 20 per cent in moSt cultivars. Anong 
the various factors, the availability of photosynthites am 
nitrogen, hormonal imbalance, hunidity and water stress are 
considered important. In pulses these conclusions were hased 
on the demonstration of intraplant competion after flovering between 
the developing fruits and nodules. The excision cf flowers resulted 
in prolonging the life of nodules, Since nodules and rocts are known 
to supply nitrogenous compounds and cytokinin, the involvement of 
these could not be ruled out, Furthermore, water stress could 
accentuate the process of flower shedding. 


In SeSamum, uSually a single bu! develops ‘in each axil inste od 
of three potential buds, when the central bul is removed, the 
lateral two potential buds develop. This is suggestive of homonal 
involvement in flowering of potential buts in this plant. Furthermore 
there is a gradual decrease in seed and oil yield, among the 
groups of fruits obt ained from lower nodes to upper nodes. This 
could be due to competition for carbohydrates or other requirements, 
Thus it points to the need for synchrony of flowering and Some 
degree of fruit maturity without imparring oil quality and having 
Little effect on oil and protein yield. 
pian. of works 


pulses; 1) The pattem of flower drop of different branches and 
in relation to envirohmental factors will be studied, 


2) Experiments to enhance photosynthesis through 
enrichment by @,, will be devised and their effects 
will be studied Gn flower Shedding. 
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3) Efforts will be made to distinguish the effects 
of Soil and atmosphere drought of flower sheddinGe 
Oilseea crops: 
1) aSseSsment of fruit set and study of floral biology. 


2) Influence of diverse environments and plmt hormones 
on the onset of flowering, Synchrony, fruit set 
and maturity. 


3) Changes in the endogenous levels of hormones at 
different stages of plant growth. ar 


4) Hormonal status of retained amd shedded developing 
fruits. 


5) Enrichment of CO, environment and its relationship 
with fruit sheddinge 
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The Limnobiotic Studies and the Utility of the 
Thermal Waters of Bhimbandh, Monghyr, Bihar 


JS. Dutta Munshi 
Bhagalpur University, Bhagalpur 


The tSermal spring constitutes a high temperature simple 
aquatic ecosystem where the most important variable is the 


temperature which controls the distribution of biota, productivity 


SuccesSion and growth. As Solar energy transformations are 
responsible for running the biosystems, it Seemed necessary to 
investigate the seaSonal variations in Drimary productivity. 
Allochthonous input of organic matter in the form of litter fall] 
maintained the cutrophic nature of the thermal stream. 


The gases of thermal Springs generally contain He, Ne, A 
(rare yaSes) along with C%2,H»S, CH4 etc. The Fare gases may 
be used in tuhe light industry. Besides, the microbiological 
analysis of the thermal Spring will help us to know the potability 
ef spring water and can be used for table water industry. in the 
present age of energy crisis, interests are growing exploring the 
possibilities of geothermal energy on a commercial scale from the 
source of the thermal spring. Huge quantity of heat it Lost 
(12, 186 K.Cal/day in travesSing only 40 m distance from 63°C to 
57.5°C) from the thermal springs, which should be converted into 
uSable energy by some sort of thermosouple principle. 


A preliminary survey of the thermal Spring of Bhimbanih has 
been made since August, 1979. The temperatwe of the source of 
the spring remained almost constant at (61°C). The spring water 
is acidic, pH ranging from 5.5 e j 
of the hog stream. CO occurred aS free (1.5 to 16.5 mg.1 ~) ‘and 
$5 carbonate alkalinity could not be detected . Bicarbonate 
alkalinity ranged between 18 and 20 Tek 2 chlor ide content 
very low (4.5 to 5.0 mg.l~). Silica content varied between 59 
am 75 mg.1™~. The thermal spring of Bhimbanch appears to be 
of meteoric low Salinity (silicious) type. 


Was 


The source is characterised by the presence of a a green 
alga, Synechococcus lividus only. Myxophyceae were only 
seh gg the higher range of temperature (50-61°C) while 
Bacillariophyceae and Chlorophyceae appeared in the lower rang© 


of temperature (50-46,5°C). A dytiscid beetle, Guignotus pradhan? 
usually encountered below 45 WC. 


Besides, chironomous larva, a 
fish species Danio dangila was found below 40°C. 


50S lankton and 
The primary productivity Studies of phytop ‘ / af 
eewigtytcn at 46.5°C shqwed greater gross a as . 
aad a . ad ri on 
periphyton (2.9 9.c.m hour“) than phyto"p a fal] 


(0,624 g.C.m. hour ~£) “The decomposition rate of litter 


along the thermal gradient is in progress. 


to 6.5 along the temperature, grac cent 
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ZOOLOGY 
Title of the Froject 





Inter-instit uvtional proj et 
on ‘Manipuiation of behaviour 
of insect pests for their 
control. 


Inter inctitutional project 


on ‘Studies on the behaviour, 
FapRcdue sive ee ee and 
endocrine regulation of 
reproduction of the avn 
pests of west Bengl. 


Rehavioural biology of 
mpalia Mochacralis and 
hyblaepuera (teak pests) 


Cytogenet ical amiysis and 
Bp imental Hybridization 
in Freshwater Food Fishese 


Molecular Biology of the 
DNA-Loss in terminally 
aifferentiation lens fibre 


celis o 





Coordi nat or 


Prof. K.N. Saxena, 
Delhi Universit 


Dr e Es ie Krishna Ay 
Gorakhpur University. 


Coordi nator 


Prof. Asok Chosh, 
Calcutta University. 


Investigators: 
D.. Biswaranjan Maiti, 
Calcutta University. 


Dre S.Pe Bnat tachary yas 
Kalyani University. 


Dre A Ke Sarkar, 
Burdwan Univer Sitye 


Dre BeGe Pal, 
North Bengal University, 
(west—Bengal) 


Dre VK oh . Pradhty 


University of Kerala, 
Tr ivandr um(Kariav: it tom) 


Dr 7 K eK . Rishi ’ 
Kurukshetra University. 


Dre Soman Pe Modak, 
University of Poona, 


Ppune~411007 « 
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Hypothalamic control of 
Reproduction in some Indm 
Fi eho S * 


Control of Annual Rhythms. 


ss on the Genetic 
(Cytogenetical 

and Biochemical) in 

Cancer with reference to 
their Etiologic, Diagnostic, 
prognostic and Therapeutic 
Value. 


Role of hetero-clromatin 
in the evolution of the 


members of the msuta 
Subgroup of Drosophila. 


Replicative Organisation of 


+ 


Irosophila Chromosomes. 
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Dre Shamim Haider, 
Surgical Res. Laboratory, 
BHU, Varanasie 





Dr. ASha Chandola, 
BHU, Varanasle 


Tr e RG Sobvti, 
Panjab University, 
Chandigarhe 


Dr. HeAe tanganath, 
University of Mysore, 
Mysore. 


Dr. S.C. Lakhotia, 
BHU, Varamsi. 
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Manipulation of behaviour of Insects Pests 
for their Control 


KN, Saxena _ 
Delhi University, Delhi 


The behaviour of phytophagous insects plays on 

important role in their establishmen’ on different crop 

plants and the damage. caused to them. Hence, appropriate 
manipulation of the behaviour of insect pests can interfere 
with their eStablishment and thus help in their nar kosnnee 
control , For this purpose, it iS necessary to have a Know Ledge 
£: (1) the types of behaviour of insect pests which are 7 
uitahle for manipulation, (2) the factors which determine 
heir behaviour, am (3) the modes of manipulating their 
2haviour for management/control. ‘ 


of 
s 
c 
b 
4 

The types of behaviour moSt apprepriate for 
manipuiation include orientation (attraction/1repnulsion), 
feeding, oviposition and mating. The factors determining 
these types of behaviour include various sensory stimuli 
vwiz., visual (colour, pattern), odour, humidity, taste, 
etc, and the insects' phySiological aS well enviromental 
comiitions. The modes of manipulating these factors anc, 
“hereby, the behavioural responses of different insect pests 
wovld very according to their bioloyical characteristics. 
The factors governing the above mentioned behavioural 
responses and modes of manipulating them are being investigated 


in the present work with reference to different insect pests, 


Orientation of the pests can be manipulated by 
attracting and trapping them at certain coloured paver 
patterns for manitering or suppressing their populations. 


Pefastac +, moninuilate the ovines jtional behze viour of 


the pests are aimed at: 

(4) inhibiting oviposition on "ost plants and thereby 
suppressing the pests’ population by certain Sensory 
stimuli from (a) certain non-host plants which cen 
be grown aS inter-crops or (b) other Sources ViGes 
cedours from certain armatic substances; | 

(44) promoting oviposition on cer ‘3 


tain non-host plam 
which can be grown as intercrops and which would not 


support nutrition and growth of the insects, © sulting 
in a decline in their population. Manipulation ot 
the feeding behaviour involves inhibition o: vi! 

al Sti ii 


response to host plants by certain chemical Am! 
particularly odour which are to be preferred ov@l 
contact antifeedants. 


nipulating their mating behav iour, | 
Se leenere c courtship and, 


male to interrupt communication, and 
petween the sexes by certain sounds and odours. 


- 


efforts have been 


hence, ting 


Manipulation of behaviour o: insect 
pes:s for their ccrss@ags . 
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S.§ Krishna 
University of Gorakhpur, Gorakhpur 


The objective of this research programme presently in 
Operation at Gorakhpur Unirersity Centre as part of an inter- 
institutional investigative study in collaboration with Delhi 
University is primarily to rzollect detailed information to help 
in formulating guidelines for manipulating Bariss fabia Stoll 
( a-pest of cotton, okra ard other malvaceous plants) so that 
apolied biologists can work out practical control schedules in 
fields according to prevailing conditions, 


Field and laboratory investigations clearly point towards 
eference of Eefabia larvae for tender fruits of okra plant, 
Specially t-ose falling within the age group 0-5 days and containing 
witnin them soft, developing secds for proper oricntation and growth 
Leading to the successful establishment of this pest. The caterpillars 
ehcice for Such. #eje has been correlated with water content and 
chomical constit@™tion (water soluble proteins, carbohydrates and 
the presence or absence of certain components soluble in water, 
ethanol, chloroform: or ether) of this plant part. The importance of 
okra seed nutrition, in torms of its temporally associated physiological 
scessity, in influencing development and reproduction of the spotted 
JOliworm has also been appreciated, 


the or 


tudies conducted to determine the impact of variation in sex 
tio in the adult population on this inseotts reproduc tive progranit nk 
adicate that nales in equal or in greater number per female oon 
eee Output anc release of fertile eggs in the fomale, e note 
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Studies on the behaviour reprodutive physiology 

and endocrine regulation of reprodiction of the 

avian pests of West Bengal 
ee 


@Sok GhoSh & BR Maiti, Calcutta Wniversity 
SP Bhattacharyya, Kalyani University _ 
#K Sarkar, Burdwan University 








Objectives of the project 


Birds are conSidered to be pests which causes extensive damace 
in agriculture and pisciculture. In India according to th: report 
of FAO (1967) about fifty pereent of food grains are wasted by rats, 
birds and insects. Thus from economic point of view the importance 
of pest birds cannot be ignored (Murton and wright, 1968). In Inia 
this problem has not keen properly Cvaluated am measured regarding 
the control of the pest birds have not been received care ful attent. 
ion. Therefore to control the population of these deliterious birds 
one. of the necessary pre-reqiisite is to know thoroughly the breeding 
biology aS well as the general endocrinology of these birds. This 
project haS immense economic implications from the stand point of 
agriculture in our country, because bird pests are decidedly been proved 
aS menace to our agriculture, 


Detailed report 


The present report comprises of selection of proper avian pests 
and standardization of Some staining techniques and histochemical 
methods for future investigation. 


We have selected 4 different types of peSt birds on the basis 
of their food and feeding habit, the degree of damage caused, 
avellai* tt ‘>> clevt the year and also the survivibility in 
Labor < itio i the birds: we are now 
laboratory conditions. after selection of 
~peesryan Bhs mortinias changes in the gonads am endocrine phySiology 
~£ these birds taking histological and histochemical parameters in 


consideration, 


Calcutta University Centre 


, ate 4 
geveral organs (testis, ovary, adrenal and thyroid) were employed 
and processed for routine microtomy. 
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Lonchurs malabarica ( white-throated munia) 
Order ~ paSseriformes, Fanily = Ploceidae 


The white throated munia is a non-micratory finch, It is a 
plain earthy orown, thick-billed bird with pointed black tail. 
The underpart of the kody is white. There is no sexual 
dimorphism, It cauSes extensive damage of paddy, millet, 

dari etc. 


The testis is in regreSsed condition and is invested by a 

thick connective tissue coyering = the tunica albuginea. The .. 
Seminiferous tubules are small, round and are Separated from each 
other by large areas of interstitial tissues, The germinal 
epithelitm consists of a single row of cells cuntaining 
Spematoconia and Sertoli cells. The tubules are filled up with 
Cholesterol positive lipid aranules. Interstitiun contains 

loose connoclive tissue with fibrohlasts, blood vessels and 

cells cf Leydig. The interstitial cells are vexy faintly 

nositive to Sudanenphilic reaction, 


The ovary if in inactive condition. The follicles of the OVary 

are too Small to be obServed macroscopically, Histo logical 

section Shows many Small primary follicles, They had a Single 
layer of cells - the so called cranuloSa cell containing 

roundish nuclei, Beside these follicles a large nunber of 
developing follicles are present. The primary follicles are 

filled up with cholesterol positive lipid granules, The 

larcest follicles have distended sudanophilic Glandular cells 

in the theca interna. Fully differentiated follicles are not seon 
gome old atretic follicles are presert, i 


, beilas Yad iS invested by a capsule «o nSisti _ * 
spnnective tiasue, The gland consists of tira at Hf ety of cecal 
~ the cortex and the medulla. The Cortical and medullary tSeanucal 
are intermingled throughout the glad, the cortical Cords axe” 
cccurring aS irreqular cords between which medullary celis 
gntemigitate. The gland is highly vaScularise, 


Histochemical studies Show that the adrenal gland is stronely 
positive to chromate-dichromate reaction but it is faintly 2 
reactive for iodate reaction which is Specific for Nox adroria'’) Bhd 
This means that the reaction of chromate-dichromate is m ai nly be 
ue to adrenaline, ? 


Microscopicall the th . : J 
variable size %) = Setold gland conSists of Several follicles of 
The ca. e per_pher al follicles are larger than central . neS.e 
Cpi the liun ‘ aie compa? and lined by a single layer of columnar 

fe =X NSI Ve yecular SUpply is provided to the follicles, 


Reersee wes it Stuy it ‘s evident that the »ird is not in breaedinc 
ore 10N : uring this momh, But it is not possible to comment 
Wi. er it is in pre~breecing or post—hmedi ny condition, 


2) Demrocitta vagabuia (Tree pie) 
Order — PpaSserifores, Family = Corvidae 


It is a long tailec chestnut brown bird with so 
a o oot he ad 
Me CK» The black-tipped gzey tail and creyish white atnten kee ee 
ConSpicuous curing flight, The bird has no sexual dimorphism. It 
causes damace of fruits, 


Burdwan University entre 

acridotheres tristis (Common myna) 

Ordere PaSseriformes, Family ~ sturnidae 

Te is a perky, well-groomed dark brown bird with bright yell ow 
bill, legs and bare Skin round eyes, A large white patch in wing is 
ConSpicuous during flight. Sexes are alike. It causes damace to 
fruits. workers at the Burdwan University Centre have Started workina 
on the reproductive cycle of this Species, It is too premature to _ 
comment on this investigation, 

\ 


Kalyani University Centze 


Detailed study of male reproductive organs and male 
rep rodutive cycle in red-vented dulbul (Pycnonotus cafer Linn.) which 
appears to be ore of the common bird pests in many regions of west 
Bengal. While Selecting this Species, availability of the specimen, its 
involvement in crop danace and its Survival under laboratory 
conditicrs have been taken into consideration, 


This stuly comprises : (a) detailed histological investigation of the 
testis, male yenital duct and male acceSsory Structums; (b) kinetic 
and quantitative stuly of spermatogeresis; (c) histochemica, ° 
characterization of conad anl the genital duct; (d) determination 
histochemical constituents of the testicular fluid and Seminal plasma 
(@.Ge, lipids, cholesterol, glycogen, Sialic acid, fructose, lactid/ 
citric acid amd activities of alkaline phosphatases, acid phoSphatases, 
Gbal ase etc.); (e) investigation of t he histophySiological and , 
biochemical constituents of the testis and male genital duct during 
different phases of reproductive cycle a month-wise scanning 


throught tho year. 


r 
ere 


je 
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The work under this scheme commenced from 16th November, 1979. 

at the outset, Sometime has been cevoted to standardize some important 
histochemical and bicchemical procedures such aS, methods for 
Jeterminatisn of glycogen, lipids, sialic acid, free amino acid am! 
activities of enzymes as mentioned above, which are not only the 

main Constituents of mammalian seminal plasma but alSo by enlarge are 
the important androgenic paraneters, In the avian field informatién 
is rather meagre, 


BeSides, during this period histological study of testis and genital 
duct of PB. Cafer has been grossly stuwlied. The testis show a Stace of 
regression, This has been evident from srall tubular diameter, absence 
of Spermatozoa in the testis lumen and to a content of lipid and 
cholesterol in the irterstitium. The vas deferens also show a 
regression from histabgical point of view. 
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Behavioural Biology of Hapdalia machacralis amd 
Hyblaca puera, the teak pests 





V.K.K. Prabhu 
University of Kerala, Trivandrum 


The project envisages to Study the behavioural biology 
o£ the lepidopterous pests Hapalia machaeralis and 
Hyblaea puera infesting teak treas (foliage), in relation to 
feeding, reproduction and environment So as to collect 
information and draw conclusions which will be useful in 
controlling these pests ‘causing heavy damage to teak plantations, 
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Cytogenetical Analysis am Experimental Hybridization 
in Freshwater Food Fishes 


K.K. Rishi 
Kurukshetra University, Kurukshetra 


This project was Started in August, 1979, The main 
objectives of the project are- I. to analyse cytogenetically 
important freshwater food fishes by employing latest techniques, 
TI. to attempt experimental hybridization in various species at 
intraSpecific, inter-specific am intergeneric levelS and to 
examine the hybrids cytogenetically, TIII, to determine the 
advantageous features, if any, of the hybrids, and IV. to Suggest 
measures for the improvement of fish Stocks, 


- 


Since the beginning of the research work, progress has been 
made in the procurement of the basic facilities and preliminary 
cytogenetical work on Labeo rohita, L. calbaSu, Catla catla, 
Cirrhinus mrigala, ClariaS batrachus, and Heteropneustes fossilis 
has been completed. Attempts are being made to develop techniques 
to obtain various types of banding in fish chromosomes for more 
precise analysis, ; 





In the coming breeding season, experimental hybridization 
will be attempted in two catfishes, Clarias batrachus and 
Reteropneustes fossilis. These fishGs are suitabie to begin with 
Since their handling presents less difficulty. Hybridization will 
be tried at intergeneric and intraspecific levels, An effort will 
5s made to obtain homozygosity by inducing gynogenesis, If 
Successful, these homozygous strains will then be crossed to obtai 
intra-specific hybrids. Work on the same lines will be done on 
ovner fishes also. Improvisation work on the Storage cisterns and 
a Small hatchery for the above experiments is in progress, 


“~~ 
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Molecular biology of the DNA~loSs in termi 
Menta. cis 











; Se Pe Modak 
University of Poona, Pune 


recise j i j 
i ise objectives of the project 


le To isolate on large Scale lens e ‘ s . 

a ; pitheliun, peripheral 

eine, middle fibres and central fibres from 19 day-old Chick embryo 
enses. 


2. To isolate and purify nuclear DNA. 


3. To digest DNA with restriction endonucleases am to 
compare the molemlar weight distribution of restriction—fragnents 


by gel electrophoresis. 


4, To Study the reaSsociation kineties of DM for different 
cel] population using hydroxyapatite chromatography and S) 
endonucleaSe senSitivity aSSayS (partly). 


Summary of the work done 


puring the one year*period, the following wrk has been 
carried out in fulfilment of the Specific aims: 


is 1000 lenses from 19 day old chick embryos wre dissected. 
Epithelial and fibre cell populations were separated and Stored. 


20 From 200 lense cell populations, DNA was extracted and 
electrophoresed in agarose gels to Study the moleqwlar ue ight 
distribution. 

3. From the 19 day chick embryos, liver and brain tissues were 
collected in order to prepare DNA as well as to locate at other 
biochemical parameters. 

4. we have recently noticed tha : t lye 
is a good indicator of cellular metabolic activity with specif ie 
reference to proliferation, differentiation and neoplaSiae With 
this in mind, we have developed a rapid and sensitive method to 
{solet, purify and quanti fy different polyamines, This method 
involves homo genese tion of tissues in 2% TCA followed by 
fractionation of the polyamines in the Supernatant by passage on 


t the cellular levels of polyamines 


Dowex=50 ion-exchange resin. The retained poluamines are elutea 

and electrophoresed on papers, revealed by Ninhydrine rep sent made 

in cadmiuna acctate, eluted and estimated colorimetrically using 
appropriate calibration standards, ThiS procedure allows a 

recovery of 90-95% of poluamines. we are now in the process of 
Comparing poluemineslevels and ratios anong different ombryonic 
tissues with Specific reference to the chick lense. We hope to exten 
thiS approach to the analysis of polyamines bound to chromatin in 
various lense cell populations, since these reflect the 
transcriptionally active and inactive state of chromatin. 


Se 4S Soon aS ve have collected sufficient anount of lense 
material the next step involving analySis of restriction fragnents 
of DNA will be undertaken, 
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Hypothalamic control of Reproduction in Some Indian fishes 


Shamim Haider 
Banaras Hindu University, Varanasi 


Objectives: 


In higher vertebrates reproduction iS known to be controlled 

through the hypothalamo-hypophysial axis. Very little is known abouk 
the hypothalamic control of hypophysial activity in fishes, With 

the available background data it waS proposed to locate the 
hynPethalamic feedback sites of gonadal Steroids after experimental 
manupulation of the gonads, This type of work may have a direct 
bearing on pisciculture as it may help induction of Snawning by 
manupulating at the hypothalamic level. 


Achievements :_ . 

AS a initial step the hypothalamo-hypophysial neurosecretory 

complex was studied using histochemical amd histological techniques, 

In situ preparations helped in the determination of the pathways of 

the complicated neurosecretory axons. Our experimental Studies 

show that the neuroSecretory axons have remarkable capacity to 
regenerate. 

in higher animals an ependyma-hypothalamo-hypophysial pathway 

also suggested for the neurochormones modulating the pituitary 

function. Hence the ependymal histochemistry and its morvhological 
relationship to the neurosecretory centresis studied. We find that 
+he baSal processes of the ependymal tanycytes lining the thira 
~entricle are in contact with the neurosecretory elements anc 

blood vessels. Apically they secrete into the cerebrospinal fluid. 

They also exhibit histochemical changes under the experimental 

conditions. These data are processed in the fonmm of the following 

papers: 

a. an in situ study of the hypothalamo-Neurohypophys ial complex 
of the freshwater teleost Ompok bimaculatus (Bloch) with . note 
on on the Tetrapodan features of its vascularization. J. Neral 
frans. 45 239-251 (1979). Boe 

es Regeneration of the neurosecretory tract in oh dad AEM ha habeas eihaN > 
catfish Omdok bimaculatus (Bloch)-— An in_situ study. “nCoKkr shox, 
(In Press). Oe engi, * 

4. Post - hypophysectomy changes in the nucleus preopticus ai” 
adjacent ependyma in the freshwater ca 
(Bloch). In Press. 


ia) 
die 


te 


. 


tfish Ompok bimaculatus 


A detailed study on the pituitary cell types is made ink svecial 
reference to gonadotrophs. Our observations Show Beis ayes 
gonadotrophs and thyrotrophs stain che orbit enamel tp Apter 
Hever, the former can be detected by their Wwe tg fish | 
numerical increase during the breeding see ee 11s lactotro 
apart from gonadot rophs and thyrotrophs, sere ig uh miaete Funct ior 
somatotrophs, MSH cells and Pa» positive cells o ll 

are identified. 
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Control of Annual Rhythms 


Asha Chandola 
Banaras Hindu University, Varanagl 


A number of behaviral and physiological parameters amenable — 
to measurement exhibt seasonal periodici*y viz., locomoter activiny, 
reproduction, fattening and molting in birds, These rhythms may 
be controlled by variations in environmental (photoperiod €.g. 
factors. There is evidence also for the involvement of an 
endogeneous "quaSi-annual' or "Circannual rhythm" though there © 
still exists a controversy regarding their nature, There have 
been suggestions that instead of being autonomous/self sustaining 
these circannual rhythms may result from an interaction between 
environmental Seasonal variations and circadian rhythms. Actually 
‘almoSt all the data in Support of circannual rhythms derives from 
Strongly photo-scensitive species in which any endogenous 
contributions to the timing of cycles could be masked by the 
physiological responses evoked by direct effects of photoperiod, 
From our studies for the first time a model (Spotted munia, 
Lonchura punctulata) is available in which an autonomous annual 
biological clock haS been unequivocally established, and in which 
the "entraining effects" of photoperiod can be clearly distinguished 
from its direct "driving effects", Distinct free running rhythms 
(3 years) in reproduction, fattening, feeding pattern with a 
periodicity of about 10-’months have been demonstrated in the So 
called nonphotoperiodic Spotted munia in continuous illumination 
(24L/@) am 12L/12D alike. Interestingly the reproductive cycle 
in 12L/12D and ambient conditions moved out of phase with the 
monsoon period. Obviously monSoon in this case was not able to 
synchronise the cycle, There is indication that the period between 
Spring and autumnal equinoces (L/D ratio more than L) might serve 
to fix an otherwise oscillating circannual system in Spotted munia 
thus permitting reproduction to coincide with the most ¥ 
proptitious time of the year for the upbringing of young ones, 


——— 
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Studies on the Genetic Markers (Cytogenetical and 
Biochemical) in Cancer with reférence to their 


Ae pean Diagnostic, Prognostic and Therapeutic 
alue,. 


Panjab University, Chamigarh 


A search for specific diagnostic methods for the detection 
£ cancer has received significant impetus after the detection of 
mmuno SuppresSive protein, but the detection and management of 
alionancies has not yet been possible by a simple and specific 
est of a patients' blood. During the last one and half year, an 
ttempt has been made to study the serum proteins and LDH pattern 
both from serum and malignant tissue) of the cancerous patients, 
t has been-seen that the protein and LDH patterns of tumour cell 
xtracts and blood sera Show alterations in case of cancer patients, 


Statistical analysis haS been done to find out the 
ignificance of these alterations in order to Suggest a marker 
or the malignancies, 


Z test haS been applied to each of the variations of four 
egions one by one, showing, thereby, that the greater thickness of 
lbumin band is a characteristic feature of malignant Sera 
Z = -5.57). ; 

The test applied to transferrin region Shows: no Significant 
alues et all, whereaS complete diffusion or diffusion with Some 
iscrimination in the band between transferrin and albumin is a 
haracteristic feature of malignant sera. Z values being -5.45 
nd -5.45 respectively. 


Complete diffusion in the bands of globulin region has been 
2en (Z= 19.69). 


Binomial test has further been applied to find out the most 
haracteristic feature out of the three observed. 


The test suggests that the diffusion in the globulin region 
5 the most suitable marker which can immediately suggest the 
resence of malignant growth. 

The protein bands of the tumour cell extracts Suggest no 
arker, aS the Z values have never been observed to be 
ignificant. 

Z% values calculated for all the 
boerved in the five LDH isonezyme bands show gre 
ese of A’ffused bands. 


six types of variations 
at significance in 
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Significant Z2 values for diffused bands are:- 


Cy Co 
LDH, -5.34 -5.33 
LDH, ae kc -4,59 
LDH, -5.72 ay ee, 


The above mentioned values clearly show that the sera aS wel. 
aS the tumour cell extracts have a tendency to loose their 
distinctness, Diffusion in LDH and is, thus, a distinct 
feature of malignant sera and thé tumour cell extracts, 


Degree of diffusion of all the five bands has been 
independently calculated by applying a binomial test. The values 
have been observed to be very Significant in caSe of LDH Zhe ee 

/ ’ 


Suggesting, thereby, that diffusion of LDH» 3% 4 Can act aS a 
marker for malignancies, . 


the conclusions drawn from the observed patterns of proteins 
and LDH have no doubt been analyzed Statistically, but finer 
techniques of densitometry and two dimensional electrophoresis 
muSt be applied before Giving any Statements regarding their 
application in the diagnostic purposes and the work in the 
direction is in progress, 


In addition cytogenetical studies on aS many aS 12 different 
types of tumours have also been made and certain non-random 
chromosomal alterations have been observed, Notable amongst these 
are the markers in the testicular tumours (Sobti, 1980), 


An attempt haS also been done a Study the alterations in 
the tumour cells and bloos of cancer patients with the help of 
42 seed extracts belonging to ten different families, The seed 
extracts have been made to react with the tumour celis am the 
erythrocytes of normal as well aS cancerous cases, Saline test 
haS been done for this purpose, whereas agar gel immuno-diffusi 
test has been performed to see the precipitating aot irae - aah 
the seed extracts with the S€ra of normal subdects). = Y of all 
patients and their tumour es BE extracts, ee 


2 AnalySing the data with the help of Statistical ev luati 

it has been found that Pisum sativum, Glycine max, Ph se 1 aK 
vulgaris var. French beans, PhaScolus vul aris var Raj “7 
Phascolus lunatus, aggeutinate the normal and Canceraue mak 

The difference, however, lies in the increased a bet ine ion See 
case of erythrocytes of cancer patients, Sugoestin sacha. 
the binding Sites in these cases are not very well as 
throughout the memberane, Seed extracts of Chen p Aline ahaa 

has been observed to be a Significant agglutinin pee ee ee. 
cancer patients, The precipitating activity of paren ' ace ms “wi 
Albizzia procera indicates the Presence of Specific nntheaiel ie 


Replicative Organization of Drosophila Chromosomes 


2 4Ce Lakhotia 
Banaras Hindu University, Varanasi 


‘The above research project was plan to understand the 
replicative organization of chromoSomes in unineme ‘polyneme ned 
polytene chromoSomes seen in different cell types of hance ae 
and the relationship of these phenomena to Sect ate aaa Ce 
differentiation in general, The results of present studies have 
provided very interesting information on the autonomy of - 
replication of different components of nuclear meterial in 
Drosophila. 


A comparative study of the non-replicating alpha heterochromatin 
in polytene nuclei in Salivary glands of 8 species of Drosophila 
has revealed that the amount, organization and the location of the 


non-replicating heterochromatin within the chromocentre varies within 
as well as between closely related species. 
3 


H-thymid ine autoradiographic Studies in polytene nuclei of 
Denasuta have revealed that the reported under-replication of rDNA 
cistrons in polytene nuclei is brought about by a slower and 
autonomous replication cycles of the intra-nucleolat (rDNA) DNA 


is these cellS. 


In polytene nuclei of two dis 
it has: been observed that a specific puff site 


D.nasuta, a 
initiates a polytene replication cycle am the same puff 


continues to replicate even in the late S-period. These 
abservations are in striking contrast to tle general sequence of 
nolytene renlication known in other species of Drosophila. 


An in vitro culture system for maintaining salivary glands 


from late 3rd instar larvae of Drosophila for a few days has been 
itro conditions, 


develored., It is significant that under these in vi 
che polytene replication in different nuclei continues as in in vivo 
conditions. Using this convenient System, studies are in progres® 
to analyse in detail the various aspects of polytene replication 


which could not be stiwied otherwise. 


tantly related species, D.kikkawai 


tudies on the replicative 
and metaphase nuclei hav 


. 
4. ~~ Oe 


Autorad iographic and fluorescence § 
organization of larval brain interphase a3 
suggested that in different brain cells, even though ipnted te by i 
there 15 a significant increase in DNA content due to en appre c 
cation cycles. Interestingly, during these igncen oecieagnsl ye panre= 
the hetero- and euchromatic regions of a given Sp aecunagenaes or 
in {nde permient cycl S. Besides, a conclus 1ve mah soestine a 
obtained, by using H-thymidine and for 5—bromode ox yur is m 
labelling, for the development of a polynemic orgally = m Lr 
majority of the mitotically active larval brain cells. 
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Studies on the replicative organization in wing imaginal disk of 
D.naSuta larvae have shown that contrary to the usual belief that the 
larvel imagiral disk cells are diploid, these cells also undergo . 
endoreduplication cycles aml during these endoredupl ication cycles, 
the heterocromatin regions remain underreplicated, Besides, 
preliminary evidence has been obtained for the development of 
polynemic chromosome organization in these cells alSo. 

Presently, we are standardizing the in vitro culture system for 
maintaining larval imaginal disks in an undifferentiated stage. 
This would permit a detailed analysis of the cell cycle and 
chromosome organization patterns in these cells which are on the 
verge of terminal differentiation. 


We have also Standardized the culture conditions for in vitro 
culture of embryonic cells of Drosophila. This would now permit a 
comparative study of the replicative organization in the 
undifferentiated embryonic cells and in various larval cell types 
which have attained varying level of differentiation am which 
have different fates during pupal metamorphosis, 
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BIOCHEMISTRY 


Title of the Proj ct 








Inter-institutioml proxt 
on 'Collular Organelles'. 


- 


Biological studies on the 
neoplastic transformtion 
of cells. 


Blectrical Communications 
in the Cellular slime 
molds e 


The Application of Lanthanide 
ions aS Probes of Molecular 
Structures and Inter-Mole 
cular Intcractions. 


Name of Investigator(s) 


and Institution(s) _ 


Coordi nat or 


Dre T. Ramasarma, 
IiSsc, Bangalore. 


Investigators 


Dre Je Jayaraman, 
Madurai University. 


pr ‘6 G eo e Singhal, 
JNU, New Delhi. 


Dr e TeNe Chapekar, 
AIIMS, New Dglhi- 


Dre V. Nanjundi ah, 
IISc, Bangalore. 


Dr. P. Balaram, 
TiSc, Bangalore. 
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Sllular Organelles 








T. RanaS arma 
Indian Institute of Science, Bangalore. 


The aim of the project is to study organelle interaction 
with specific reference to the biogenesis, function and turnover 
of the mitochondrion. 


It has been found that in the mold Neurospora craSsa, the 
biogenesis of the mitochondrion is regulated by home, the 
prosthetic group of hemoproteins. Heme is synthesized in the 
mitechondrion and is required for the synthesis of protein on — 
mitoribosomes, ThiS has also been demonstrated specifically for 
the synthesis of the mitoChondrial submits of cytochrome oxidase, 
Home synthesis is regulated by  — -aninolaevulinate dehydratase, a 
cytosolic protein, The interaction between mitochomdrial proteins of 
cytoSolic and mitochondrial origin is under study. 


The modulation of the respiratory function of the mitochondrion 
by @xtra mitochondrial membranes haS been studied. addition of 
lySoSomerich fraction decreases reSpiration in mitochondria without 
affecting the cyanide-insensitive respiration, Vanadate stimulates 
NADH oxidase activity in microsomes and in mitochondrial outer 
membranes which iS Sensitive to : , quenching agents. Vanadate- 
Stimulated NADH oxidase activity of microSomes is inhibited in the 
presence of mitochondria, 


Subtle biochemical events have been Shown to lead to a loss 
of mitochondrial function before total decradation of the organelle 
takeS place. Oxidative activity of hepatic mitochondriai iSolated 
from Starved.rats (G days) is half of that shown by the mitochondria 
iSolated from control animals, MitoChondria from starved ate 
have lesser nunber of binding sites for cytochrome c, These sites are 
not saturated with the pigment oven though there is no deficiency of 
cytochrome c_in the tissue, Similarly, additin of Tyacdcnies. an 
mitochondria results in decreased respiratory activity and this can 
be overcome by the addition of cytochrome c. stwlies are underwa 
to exanine whether the results obtained are die to a modi Mesttann : 
cytochrome c induced by the stress conditions, : eae 


Collular Grganelles 





JeJayar agian 
Madurai Kamaraj University, Madurai, 


The compositional am functional changes in mitochondria 
under conditions of stress and their phySiological relevance 
are being investigated. In fish, salinity stress is easily 
imposed. Under these conditions, mitochondria of the muScle and 
gill tissues respond by altering their ion uptake and oSmotic 
Swelling-contraction properties. Composition also is altered. 
Evidence So far accimulated point to th® organelle functioning 
aS an intracellular iono-oSmo regulatore 


In yeaSt in another form of 'stress', namely glucose 
repression, existing mitochondria distintegrate and on removal 
of glucose, there iS a reformation of mitochondria. The 
reassembly of the mitochondrial memtrane system has been shown 
to follow a particular temporal Sequerce. 


Since two genetic systems that of the nucleus and of 
mitochondria are involved, the nature of interconnection between 
the two systems iS also being studied. 
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Organelle Interaction in terms of Molecular 
Processes and Energy Transduction. 











G. Se Singhal ies 
Jawaharlal Nehru University, New Delhi. 


ChloroplaSt and mitochondrial protein can be categorised into 
three broad categories: (i) Proteins, coded by nuclear DNA and ; 
this claSs poSSibly constitutes the majority of structural proteins 
of organelles; (ii) Proteins, coded by the organelle genome, and 
(iii) Proteins, for which the coding information is shared by 
organelle as well as nuclear genomes. The organelles, thus function 
in a coordinated fashion with respect to overall eConomy and 
integration of various cellular processes, The basic aim of the 
project was to investigate various functional and Structural aspects 
of plant chbroplasts and mitochondria, with a view to derive Some 
insight into their possible inter-relationships. The following 
progress haS been made so fars 


l. Chloroplast proteinss 


(a) Chloroplast mem-rane proteins have been analysed using 
polycarylamide gel electrophores, The major polypeptides fall 
into 8 categories, with a molecular weight ranging from 18 to 68 
K daltons, The structural and functional properties (pattern of 
polypeptides and“3 uptake) of chloroplasts have also been investigated 
using proteotylic enzyme, and various croSs-linking agents. 


(b) The enzyme ribulose biphoSphate CarboxylaSe—oxygenase 
which serves as an ideal model system to study the chloroplast ind 
nuclear interaction, has been purified almost to homogenity using 

gel and ion exchance chromatocraphy. The appearance of enzyme activity 
with relation to Subunit synthesis during germination of Triticale seed 
is under active investigation, 


+ Studies on Mitochondrias 


(a) In order to investigate the dependence of nuclear system 
on the replicative mechinery of mitochondria, mitochondrial DNA 
replication has been studied in relation to nuclear cell cycle i 
geaminating barley ambryos, The mitochondrial DNA synthesis beat 
after cnset of the first S-phase, however, most of the at oe ba 
Synthesized between 15 and 17 hrs, (S-phase is from 10 to 20 hrs) 

> 


[The in vitro results suogyast that pl : : 
—_— 7 Renee ree be al p ant mitochondria . 
enzyme thymidine kinase, possibly lack 
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(b) Protein SyntheSis b, iSolated plant mitochondria has 
been Studied, The study using various inhibitors of protein 
synthesis indicates that synthesis Specifically occurs on 70S 
riboSomes in isolated mitochondrial fraction, The kinetics Shows 
that incorporation is linear upto min then reaches a plateau, 


The comprehensive picture of interaction will energe only 
after conclusion all the studics described in the report. 
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Biological studies on the neoplastic trans formation of cells 




















T. N. Chapekar 
All-India Institute of Medical Sciences, New Delhi 


Intrasplenic ovarian tumorigenegis is an experimental model 
System which has an advantage over the other systems that it does not 
require any treatment of extrinsic factor(s) for the deve lopment of 
tumor. The tranSformation of ovarian tissue therefore is in all 
probability due to changes within the body. 


This system in Swiss Strain of mouse waS uSed to Study the 
changes that must be occurring in vivo vis-a-vis ovarian tumorigenesis. 


Since Spleen has vascular connection only with liver the 
Steroid hormones secreted by attologously tranSplanted ovary in 
Spleen are degraded by enzymes in liver with the result that the 
hormones are not available in the main blood strean to control 
secretion of pitritary gonadotropins wich possibly increase in 
level and exert a physiological Stress on ovaries in the Spleen, 


The questions posed to elucidate the mechanism of 
tunorigenesis were a) which cell type(s) is/are involved in 
the transfomation, (b) how,long the t ransplan? takes to deve lop 
into tumour (c) the level of pituitary gonadotropins in blood plasma 
and (d) possible presence of oncogenic viruses in the transplant. 


Experiments were planned also to find out whether the trans formation 
can be prevented, 


Seventy four Swiss females were uSed in the auto logous 
transplantation of ovary in Spleen, The experimental animals yere 
Sacrificed at Specific intervals of time Statting from 3rd day 
through 15 months of transplantation. Observations on se cuential 
transplants showed that the ovaries develored tumours by third 
month of tranSplantation. Thecal cells apxe ared to be 'nvolved 
in tumori genesis, The *<hecal prolifer at‘on was evident from 
the third day of transplantation which became extensive by fourth week 
The frank tumours were composed of maSs of thecal cel$s with : 
trabeculae ami glandular tissue formed ovt of follicls. Cystic 
condition was a common phenomenon, Electron microscopic observations 


ia ro +5) G4 Ans fia ; - . . 
414 not reveal Significant changes in u-trastructuze of the ovarion 
tumour cells, 
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Plasma levels of luteinizing hormone (LH) cid not increase 
while thoSe of follicle stimulating hormone (FSH) increased right 
from the third day of tranSplantation. The experiments are in 
progress to Study direct effect of high doses of FSH on thecal 
cells in tiSsue qlture. The levels of gonadotropins were 
determined by racio~immunoaSsay in collaboration with Dr.Mrs. 
Nandini Sheth of the Cancer Res¢arch Institute, Bombay. 


Since pineal gland regulates pituitary gonadodotropin 
Secretio: effect of additional pineal glands was studied by 
intraocularly grafting one to three pineal glands in the mice 
receiving intraSplenic ovary.e Ten animals were So grafted. 
The recepients sacrificed after 34 months of transplantation 
did not show development of ovarian tumors although there was 
thecal proliferation to Some extent without disturbing normal 
follicular morphology. 


The experiments are in progress to analyse further, the 
pineal principle that is reSponsible for the arrest of the 
trans formation, 
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Electrical communication in the cellular slime molds 


——— 














VY. Nanjundiah 
Indian Institute of Science, Bangalore. 


This concerns a scheme of research work proposed to be 
carried out in coliaboration with Prof.0.Siddiqi, TIFR, Banbay. 
Cellular slime Molds are primitive soil microorganisms that make 
a transition from a free-living, amoeboid stage to a social 
stage during the course of their life-cycle, This transition 
is mediated by communication between cells taking the form of 
reiterated bursts of a chenical signal Spontaneously released 
aS well as relayed by Single cells, In reSponse to the Signal, 
cells move towards one another and ultimately form an aggregate, 
Certain features of this communication system are reminiscent of a 
nerve networks (1) the fact that the signal probably has an alle 
or-none character, (2) Spontaneous oScillations in signal intensity, 
and (3) the occurence of concurrent oscillations in the level of 
extra-cellular pH, suggesting a role of ion movements in signalling. 
The puupose of the present study is to (1) meaSure the resting 
membrane potential of Single cells, and its dependence on the 
ionic environment, (2) quantitate the extent of ion fluxes in 
reSponse to chemical stimulation, (3) look for action potentials, and 
(4) measure the extent of electrical Coupling between cells in an 
aggregate, AS part of thiS study it is alSo intended to make 
quantit ative measurements on phySical parameters of the cell 
membrane in relation to external chemical stimulation, 


At present a junior research fellow has been employed to 
assist in the work, and the bulk of the negessary equipment is in 
the process of beiig omierc’?. Preliminary experimental results 
imdicate that these cells do have a resting potential, of abot cio mV 
and that this potential seanS to be primarily die to Sadabetul > 
perme ability, 





Lanthanide Tons as NMR Probes of the 
Structure of Biomolecules, 


P, Balaram 
Indian Institute of Science, Bangalore 


Bu(III) and Gd(III) may be used as NMR chemical shift 
and relaxation probes of molecular Structure in aqueous solutions 
£ eiclogically important molecules, The use of these ions in 
tetermining the molecular conformation of pyridoxal pee 
and pyridoxamine phosphate is illustrated, 270 MHz “H NR 
data is fitted using the McConnell-Robertson equation and a 
computer search of the various conformational possibilities, 

and Gd (III) induced broadening are used tc provide 
Theoretical 


Me 
ldztional support for the proposed Structures, 
rational analysis is used to further refine the structure 


nrcrmati ana 
termined by the lanthanide induced shift method 
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MEDICAL SCIENCES 














Title of the Project Name of Investignior(s) 
yes ne and Institution(s) 
1- Inter-institutional project Coor dinat or 

on ‘Growth Differentiation in : 

Normal and Cancer Cells: Dre GeRe Krishna Murti, 


ITRC, Lucknow. 


Investimtors: 


Tr e S ede Agarwal, 
K eGeMeC« Luck now e 


Dr ® MeKe Sahib, 
CDRI, Lucknow. 


Dre GP. Phondke, 
BARC, Bombay. 


Dr-(Miss) Kusum Joshi, 
Medical CGoliege, 
Rohtak. 


Dre AeNe Bhisay y_ 
Cancer Res. Institute, 
Bombay e 


Dr.(Mrs) Ve Kothekar, 
AIIMS, New Delhi-16.- 


2, Studies on Model systems of Dre Ae Sirolia, 
cell-cell and cell-—lectin IITM, Jadavpur, 
interaction. Calcutta. 

; ees 2 ea A 
. Targeting of Liposomes to Dye Ateeq ANID uy 
i oot gt! using sperm '!Specific' CDRI, Lucknow. 


Anti-Lactate Dehydrogencs e-X 
(Ant i~LDH) 
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Molecular Events in Cell Differentiation 


CR. Krishna Murti | 
Iréustrial Toxicology Research Centre, Lucknow 


Induction and repression of synthesis of selective gene 
products has proved a useful tool in investigating cellular 
differentiation, The present project is aimed at investigating 
certain aspects of erythrocyte, lymphocyte and hepatocyte 
differentiation, 


During last year (1979-1980) work was carried out on the 
following lines: 


Effect of elevated temperatures (Simulating fever) on DNA 
replication in different sub-populations of lymphocytes was 
investigated, Phytohaemagglutinin induced DNA synthesis could be 
further potentiated by incubation of the cells at evevated 
temperatures in T-lymphocytes only; while the temperature effect 
could not be demonstrated in B-lymphocytes, In vitro _ production 
of ape Macc and interferon wasfound to be reduced at 40°C as compar 
to e 


-foetoprotein (AFP) is an important oncofoetal antigen, 
A Simple and rapid procedure was developed for purification of 
AFP of rat and human origin. Briefly, rat AFP was isolated be 
precipitating out Serum Specific proteins of rat aminotic Fluid 
with rabbit - anti-rat - IgG at optimal proporation; excess Io0G 
was removed and AFP purified to homogeneity by DEAE cal lolesan 
chromatography. The AFP was found to be homogenous by aiffercnt 
criteria besides SDS polyacrylamide gel electrophoresis (PACE) 
PACE under non-denaturing conditions yielded two bands: slow : 
and fast moving.e Both the bands demonstrated spe it deel aict 
and oestrone binding,» AFP was found to binding i cabs aks aniee | 
an Ka = 1.9 x 16° Mm. ‘The two variants of aFP could be isolated» 
on preparative polyacrylamide gel Slabs. antibodies 2 ae ated 
adasne= AFP gave precipition line with Slow aS well ane te i 
variant, giving line of identity (fusion), antibodies ast mov ing 
against the specific slow moving varia raised 


; int alSo cros +3 * 
the fast moving one giving line of identify ee 
* 
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Effect of heat on lymphocyte proliferation 


5.5. Agarwal 
K.G. Medical College, Lucknow 


The response of peripheral blood mononuclear calls to 
mitogens is enhanced at elevated temperatures, This is taken 
to imply that fever may Serve physiological role in protection 
against infection. However, in-vivo febrile reaction does not 
invariably enhance the immune response, To explore this 
aiscrepancy, the proliferative response of different subsets of 
lymphocytes to mitogens at 379°C & 40°C was tested. Interestingly, 
proliferation of T-lymphocytes in response to PHA and PWM was 
enhanced at 40°C compared to that at 37°C, while the response 
on non-T (B enriched) lymphocytes was unaffected. This 
correlated with lack of enhancement of in-vitro antibody 
production and interferon induction at 40°C, 


(112) 


Studies on hepatocyte differentiation: 
An improved rapid procedure for isolation 
or rat alpha-foetoprotein 





Maharaj K. Sahib 
Central Drug Research Institute, Lucknow 


. 
‘ 


A vapid procedure is described for the isolation of 
pure rat alpha-foetoprotein (AFP) from amniotic fluid, 
requiring no more than two steps, This involves removal 
of adult serum proteins present in the anniotic fluid by 
direct negative immunoabsorption with rabbit anti-Rat 
serum IgG at optimal pracipitation proportion followed by 
removal of excess of antibody using DEA-cellulose 
chromatography so as to yield immunochemically & electro- 
phoretically pure AFP, The purified protein had an 
aSsociation constant Ka = 1.9 x 108 m-l for ~H-estradiol 
with number of binding sites for the steroid approaching 
unity per mole of AFP, 


Polyacrylamide gel electrophoresis resolved AFP into 
two variants with cloSer mobility. Both the variants could 
bind nearly equal amounts of 3H-estradiol which could be 
completely displaced by excess of estrone, The two variants 
of AFP are found to possess common antigenic determinant 
Site and are immunologically cross reactive, 
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THE ROLE OF CELL SURFACE IN Q@oOWTH AND DIFFERENTIA "TON 


G.P. Phondke 
Bhabha Atomic ReSearch Centre 
Trombay, Bombay 


Two lines of inveStigation were undertaken 
i) Surface Properties of Mitogen Treated_ Lymphocytes 


t Cell electrophoretic studies on the interaction of mitogens 
aith murine lymphocytes were carried out to understam wn eis 
in the cell surface associated with antigen-driven lymphoproli- 


=< 


feration, Concanavalin A (Con A) which is a T-lymphocyte specific 
mitogen was used, . 2 f 1 


Treatment of the normal spleen cells of AKR mice (NSL) with 
Con A under capping conditions yielded a biphasic profile of 
electrophoretic mobility (3PM), The mean EPM increased 
significantly at low concentrations of Con A (2.0 to 12.5 ug/ml 
per 5 x 10° cells/ml), remained at that value before decreasina 
to a value below that of untreated cells at higher ( 15.0 ug/ml ) 
concentrations of Con A. These alterations were observed only 
under conditions that favoured ligand induced redistribution 1l.e,. 
capping and endocytosis of its receptors. While the increase in 
BPM at low concentrations of Con A could be ascribed to capping anc 
erdocytosis only, the sreduction at higher concentrations was 
attributable to post redistributional binding of the lectin. It 
was further observed that these modifications of cell surface were 
produced only in a Sub-set of the T-Lymphocytes, B cells remained 


unaffected. 


The role of the cytoskeletal elements inthe modulation of 
surface receptor mobility and hence changes in the surface cha 
density was also examined by evaluating the effects of ore am/c 
post-treatment with colchicine or cytochalasin B on the EPM. These 
emphasised the role of microfilaments in this process and more 
importantly, indicated that capping primarily contributed to change 
in surface charge density. Subsequent endocytosis hada no effect. 


tions on Chronic M eloid Le 





4i) Cytofluorometric Investiga 


used to investigate cytological 


of chronic myeloid 
Le i 2 3 lar contants 
, e CML ) The parameters studied included cellula | 
a a ; a some methods were develovea 


Cytofluorometric assays were 
parameters associated with development 


fn addition, 


gative surface charge and specific 


of DNA, RNA and protein. 
to quantitate the total ne 


surface determinants. 


£ 


myelo=- 
SLasts, 
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The profile of the cellular contant of DNA of leucocytes 
from blood or bonemarrow waS Studied by Staining cells with 
DNA Svecific stain providium iodide, The leucocytes in normal 
peripheral blood constituted a homogeneous population with 
over 98% the cells in G, phase only, In contrast, leucocytes 
from CML patients gave a fairly good indication of the 
proliferation induced by CML, The fraction of cells inS + Gj + M 
varied from 10 to 40% in most of the cases examined. A close 
correlation was obtained between the cycling “fraction and 
percentages of fmy@locytes,’and promyelocytes (which were 
obtained from cytological studies carried out by the collaborating 
group of Dr.A.N. Bhisey of the Cancer Research Institute), 


To study simulaneously the profiles of cellular contant of 
DNA aS well aS RNA the leucocytes were stained with the 
metachromatic dye acridine orange which differentially Stains 
double stranded DNA and Single stranded RNA. The staining patter 
of leucocytes of CML patients indicated a significant 
fraction of cells with high mean fluorestence per cell in the red 
region. Treatment of stained cells with RNaSe showed that this 
fluorescence was due to cellular RNA. The results thus suggested 
that the higher cellular contant of RNA may perhaps be 
characteristic of the cycling fractions. of my@locytes,. 
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\ 
& study of cellular proliferation and 


differentiation in dyspistic and neoplastic 
losions of the human breast. __ 








Kusum Joshi, Rohtak Medical College, Rohtak 


1- To study tlh proliferation kinetics of: 
(a) Dysplastic lesions of breast 
(b) Benign mammary tumours 
(c) Mammary carcinoma 
i) tumour itself 


ii) apparently healthy mammary tissue 
surrounding the lesion. 


iii) metastatic deposits in lymph nodes. 
iv) metastatic deposits at oth@ sites. 


e. Ta study differentiation vis a vis proliferation in 
the above said categories of tissues. 


3. To study the effect of chemotherapeutic agents on 
proliferation kinetics and differentiated functions 
of tumour cells. 
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studies on the cell surface am cell kinetics in 
myeloid leucocytes during different ation and 


le ukomogenesis 





Ae Ne Bhisey 
Cancer ReSearch institute, Bombay 


The objective of the project is to characterises the 
cell surface of primitive myeloid cells, the differentiating 
cells and terminally differentiated granulocytes in the bone marrow 
and in peripheral blood in chronic myeloid leukemia. It is 
proposed to use various lectin probe for these investigations. It was 
alSo proposed to study the cell kinetics of leukemic cells — blasts and 
maturing cells. 


During the early part of this investigation a microtiter 
method of aSseSsing lectin aggluniability of cells was standardised. 
The kinetics of agglutination as a function of lectin concentrations 
and time were determined using three lectins vize concanavalin A 
(Con.a) Abrin and wheat germ lectin (WGA). On the basis of these 
experiments, concentrations of 5-, lo-, 20— and 40~ ug/ml and 
incubation period of 15 min. have been finalised for these aS SayS. 

To confirm the Specificities of the lectin induced agglutination, 

the hapte nic Suga vizoc-methyl mannose, Glactose and neacetyl 
glucoSamine are uSed for Con, A, Abrin and wGa respectively. Uptill 
Now, Studies have been carried out on peripheral blood leucocytes 
from 13 Gil patients, 4ll the three lectins caused agglutination, 

The degree of acglutination differed in different lettins and was 
alSo concentration dependmt, The different lectins did not show 
Similarities in their ability to agglutinate, Total peripheral bica 
leucocytes were Separated into mature am immature cells, ing cases, 
Te mature cells showed lower degree of agglutination with abrin 

and WGAe Such a difference was not Seen in Con, a The 
agglutinating ability of lectins was checked by Studying their 

effect at low concent.raticns with yoSida Sarcoma cells, 


separation of cell types; Earlier attempts were a 
VSO SUNGTOES £6119. 8h iat blasts, stomyelog yton iyelahetan a 
granulocytes on leucopac nylon column, These did not yield good 
results, Experiments are now in progress to Separate the cells on 
Percoll gradients. Both bone marrow and peripheral blood cells from 
GML patients are being used, In both cases, the cells are found to 
Separate into three bands each consisting of (1) lymphocytes 

(2) immature cells (3) mature granulocytes, monocytes, The position 
of bands from bone marrow cells is slightly different. from that fo 
peripheral blood cells, The technique will be further nay Nie r 
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Preparation of antibodies against actin and tabulin:; purified 
rabbit actin and pig brain tubulin yere injected in Be orbs Actin 
waS injected repeatedly and antisera were raised. An affinity column 
of actin conjugated to Sepharose has been prepared ad the 

antisera passed over it. The antibodies eluted from these are being 
tested for their specificity towards actin, 


Studies on locomotion of GML leucocytes: Time lapse cinematographic 


Studies were carried out on peripheral blood leucocytes from QUL 
patients, The cells exhibit different patterns of locomotion which 
are being analysed. 


Studies on the kinetics of leumic cells; Cytofluorometric studies 
on the DNA content yere carried out on leukemic cells using propidium 
iodide aS a fluoreScent probe. ‘theSe stwics were carried out . 

at BARC using an impulse photometer. A very large nunber of cells 
Can be Scanned by this technique. In CML, a large number of 
immature cells are released in the peripheral blood, It is not 
known whether these cells are in cell cycle or out of cycle i.e. in Go, 
Moreover the kinetics of the bone marrow cells is also not fully 
understood, Thus, there are potentially two separate compartments 
capable of contributing to the progression of disease. It is 
important to understand their potential to cycle for wnderstamding 
the progression of the disease and for evaluatin therapy. Studies 
yere carried out initially on peripheral blood leucocytes in 20 
patients. These showed a proliferating fraction varying between 
10-40% There waS a parallelism between the total number of 
immature cells in the peripheral blood. a further study of both bone 
marrow and peripheral blood haS been carried out in 15 patients and 
the data iS being analysed, Using acridine orange aS a differential 
fluoreschrome for staining DNA and RNA, the human leukemic cells 
have been found to have a large fraction of cells showing red 
fluorescence which is sensitive to ribonaclease. [his was not 
obServed in normal leucocytes. Experiments are being carried out 

to study the nature and significance of this RNA. 


— —_—— eo" 
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Pathogenesis of Cancer - Biophysical Study in Mechanism 
of DNA unwinding. Drug DNA and Metal DNA interactions 


Mrs. V. Kothekar 
All Inia Institute of Medical Sciences, New Delhi 


The conformational and structural variation of DNA during 
its interaction with various carcinogenic agents, anticancer drugs, 
dyes and metals is known to play a Significant role in Pathogenesis 
amd therapy of cancer. It is quite difficult to imagine how a 0 
20a" thick DNA molecule having a fragmental length of 650 ste) JOO A 
can be packed into a Small spherical Beads of 100 to 130 A™ diam. 
nucleosomes amd Still interact with various drugs, proteins, dyes, 
metals. Various models have emmerged during past five six year for 
its explairation and recognition by DNA binding proteins like DNA 
polymerase, gene-5 protein of bacteriophage. Thus for example the 
Crick, Klug, Sobell, proposed a kinked DNA or packing with 
Sharp turns, where the baSe stacking interactions are destroyed, 
Whereas Kornberg, Van Holde, Baldin, Weintrab, have tried to 
develope the old concept of packing round a protein core 
around SuccesSive histone octamers. The helical axis is 
constrained in the latter case and only the bases are pulled aside 
between 3.4a° to 6.8a~ to accommodate the drugs. In case of 
proflaviour the planer chramophore could be inserted between 
adjacent baSe pairs/this model. Various models have 
also been proposed for interaction with metal ions, where the 
helical axis is still mentzained in ints poSition. 





mm both these cases there is always change) of oris ional 
angles of the nucleotide units, There may be alteration of the 
Sugar pucker aS well, This will lead to the change of 
conformational energy of the nuclectides. The long range 
interaction between the nucleotides and the drugs will matt tel 
decide the Suitablity of a particular model over the other mately 


The aim of the Present work consists of s : 
Stereochemical and energetic aspects of DNA Perak wea 
(2) analysSifsgthe interaction erergy between DNA and ar s 
The geometry of the molecule will be first computer bins cea frou 
internal coordinates of B-DNA allowing only variation of ‘ es 
torSional angles, USe will be made here of molecular mod —< 
technique to predict the torsional angles, Such techni cae 
found to be extremely useful by,us in the study of phe ri oe 
DNA (14) and interaction of Ca : ions with prcbteglandinn am 
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| The conformation energy of the deformed molécule will be 
then calculated on the basis of usual empirical potential methods 
Use will be made of differnt molecular orbital methods when ; 
Possible. The interaction with various drugs of metals will be 
then Studies using empirical formulation of long range interactions 
of macromolecules develoned by Claverie am Rein and 
longitudinal and transverse polarizability data by Le Fevre. 


We have already dore a good deal of literature Survey and 
developed computer program for the generation of DNA geometry as 
being composed of ‘'bricks' of nuclectides. The type of nuclectide 
can be altered by changing the 'brick' number and any 'brick' can 
be placed over any desired brick. The torisional angles of the © 
mnuclectide can be changed secperattely amd the geometry can be 
regenerated. The obtained geometry can be tested for various 
geometric constrains. The second strand can be generated by 
incorporating proper symmetry elements, This programme does not 
involve much of computer memory aS at a time we need only two 
'‘Bricks'. This part of work can be done on any medium size 
computer. We have also made ready a geometry programme. and 
graDhic disdlay program which can test various geometries, 


Another set of programms is develoved for the study of 
interaction between DNA am drugs or dyes using recent formalism 
by Calillet & Claverie. This is based on Summation over atom 
by atom which is quite fast asS-it avoids complicated mathematical 
procedures involving calculations with polarizability tensors, : 

Thus procedure can be apnlied to even pretty big molecules, 
We have also undated our conformation programm and intra molecular 
interaction programm based on Huran and Claverie's approach. 
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Studies on model system of cell-cell and cell. 


[oo oe oo VE 





OO LO LO A OE Oe 





Ae Sirolia 
IZM, Jadavpuz, Calcutta 
Gell surface Carbohyd>ates play 2a crucial role in colLceli 
viruses, hormones, antibodics, lectins etc, Response of a cell towarcs 
these external ligands will be determined by tho cecesstbility of th 
carbohydrate receptor to these ligands <&§ vell <3 by the lateral mobility, 
distribution and local density of tho :2centars, Jisteraction of the 
jo iad 


lipoSomes containing glycclipide vith a czlastose ding lectin fxon 
> *- 


caStor been provided a model System to investigate accessibility, 
topological redistribution of the resep.uor ard the subsequent respons 
of these model cell membranes (liposomes} to external Iiarads, The 


binding of castor been lectin (RCz,} to the Liposomes contain 
galactocerebroside was very poor in contrast to tho nanetaloganolicside 
liposome which Showed a very good binding, Gn whe eth.rhand, the 


2 
lactocerebroside showed a sligtt bind=lngos Tho coon binding of 
galactocerebroside may be duc to 4 rostzicted access of tha galactose 
residue of the galactocercbrocside to 2Oy,, besaise the single 


- 
> 
Co 
rah 
w* 
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t- 
oe 
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galactose residu2 of this glycolipid maybe Mysicd cicse to 4 
Hovever, incorporation of chelestetol leads to + tememkeohle incressa 
in the recognition of thece glycolipids by the lee:in, From thees 
results, a role for the linid composition aid the inmediate local 
environment of the recentor in determining the exoovee oh tho 
sical gal othe aah haS been proposed, The binding cf lectin to the Gt. 
ganglioside lipoSome results in the acoregstion of tkesn lipogames: ~ 
a pracesSs Similar to acglutinaticn xe : 


a 


3 
—— ae te an ai me 
cponse o. tt cclis to tha lect 
are, b 


aggregation of the Gi, liposomes iv the jeotin iucrgacod ares eee 

of 20 when the densit} of Gi, on the swfece of Monsomes Retirees 
by a factor of wwo similarly'the fluidization of ing Un id bhlaves 

of the liposome by changes in the linid comasiticn on oe 
anaesthetics like oStancl increased ihe pametan ace ae Se 

by a factor of foit to fiv, ‘The feet that ro ne ere ms eGCPegas.on 


fluidizing agents is small as compared to tha’: brought about oy 

density perturbation as reported cazlier soda! aint ee af : 

ganglioside enriched microregions hald togsthor by Sntotantes oa 

attractive forces between oligosatch=ride chair: Reeve rota eh m 

Separation 28 a possible factc> in controlling CA, Mnosom Patek 
l ow ~- ste 


aggre gation, 
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Targeting of Liposomes to testes using s perm 
Specific’ Anti-Lactate Dehydrogenase-X (anti-LDH-x) 


Ateeq Ahmad 
Central Drug Research Insitute, Lucknow 


The failure of many drungs to act selective = ies 
is related te a number of problems which cae eae i i 
prevention of disease. It is enviSaged that drug targetin , 
improved by the ‘ode cing could be 

i use of biodegradable earrier which by virtue of its 
Structural characteristics will transport active agents from the 
Site of injection to the area of action. It appears now that a 
convenient carrier candidate may be lipid vesicles (liposomes), as 
a Formidable means of controlled drug action. But liposomes injected 
into the mammalian blocd Stream are taken up by the liver and spleen 
tt is kmown that liposomal Surface is an important determinant of ; 
liposomes interaction with cellular membrane and that modification 
of liposomal Surface is a potential method of directing liposome 
encapsulated drugs to specific tissues. We can envisage that 
tissue/cell specific antibodies conjugated or aSsociated to liposomes 
may serve aS a méanS of carrying lipoSomes to desired Site of action, 


Wwe have iSolated a unigue Sperm 'specific' enzyme located 
dehydrogenase-X (LDH-X) from mouse testes, This enzyme is both 
auto- amd iso-antigenic. A new procedure for the purification of 
enzyme was developed which utilizes cibacron blue F3GA dye 
covalently attached to Sepharose affinity resin, LDH-X binds to 
this resin at pH 7.4 am could be eluted specifically with 1 mM 
NADH containing, buffer. To raise antibodies, enzymes was injected 
in rabbits at different time intervals. anti-Sera raised against 
LDH-% was subjected to ammonium Sulfate fractionation, DEAE-cellulose 
ion exchange chromatography for the purification of anti-LDH-% 
melecules. LDH-X molecules were covalently attached to Sepharose 
amd this affinity resin was also utilized for the isolation of 
anti-LDH-X. In order to cneck thespecifity of anti-LDH-X amd its 
interaction with LDH-X from several species, tissues from Mousc, 
testes, Kat testes, Rabbit testes, Mouse muscle and Mouse heart 
were taken and homogenized, After centrifugation the supernatant 
was taken and stored, Ouchterlony was carried out to check the — 
purity and interaction of anti-LDH-X with LDH-“ and other LDH-x 
containing tissues, Results Showed that this antibody mabrcen’ 
reacts with mouse LDH-X, mouse testes homogenate, Rat testes 
homogenate Rabbits tetes homogenate. However, it sae a he 
interaction with mouse heart tissues and sopra 2 hg 75 a 
and thereby showing the absence of enzyme LDH-% in thes oe 
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Name of the Investigator(s) 
and Institution(s) 
Goordinator — “<< 
Ir » SN; Kak q@, ; 
Haryana Agril. University, 
HisSare 


Investigators: 


Pr of e HeNe Singh, 
School of Life Sciences, 
University of Hyderabad. 


Prof. HeD.- Kumar, 
BHU, Varamsi-. 


Dre PeKe Singh, 
Central Rice Rese Institute, 
Cuttack e 


Dr e B e Ghai, ; 
Punjab Agril. University, 
Ludhianae 


Dae Me Lakshmanany, 
Madurai Kamraj University, 


Prof. V.Ve Modi, 
MeS. University of Baroda, 


Bar Oda e 


Dre J Ke Ladha, . 
Madurai Kamaraj University, 
Madurai e 


Dre Avijit Banerji, 

University College of 
Science, 

Calicut tae 


pr .(Mrs) Bmrati Ghoshy 
Bose Institute, 
Calc utta-9 . 


br «P Rem K esavan/ 
Dre Prasanna Mohanty, 


lles and cellular proce J NU, New Dolhi-e 
gses of plant and animal cells 


(126) 


GENETICS OF RHIZOBIUM FOR BIOLOGICAL NITROGEN FIXATION 


S .N. Kakar 
Haryana Agricultural University, Hissar 


Objectives of the proj xt; 


Defining of genes determining nodulation/N, fixation, 
competitiveness am survival. 


Technical ororramme: 
“ - P > 
a) Isolaion of appropriate mutants for defining 
genes for noduiation, Ny fixation and 
competitiveness. 


b) fo find out their location on plasmids vis a 
vis chromosomes, 
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Mut ational maNipulation of N, fixation in 


NoStoc muScorun and AMabaena doliolim with 


agricultural implications, 








He Ne Singh 
Hyderabad University, Hyderabad 


Objectives: 


I. Mut ational analysis of interrelations between Aerobic 
N= fixation and hetezocyst, Nitrogenase, GS, G@GAT and 
photos ynthesis, 


II. Production of mutants with better, 


(a) N= fixation ability and (b) the ability to excrete most 

of thé No= derived NH,+te The previous physiological and 
biochemiGal studies of the mechanisms of aerobic nitrogen 
fixation in heterocyStouS blu creen algae have clearly Shown 
very tight phySiological and biochemical linkage between 
heterocyst and nitrogenase under aerobic growth condithb ns 

and the involvement of active GS in NO.= or NH,+ repression of 
heterocyst and nitrogenase both, Ibwever, the specific role of Gs, 
glutamine, GGaT amd glutanate in the reculation of distinctive 
stepS in aerobic nitrogen fixation process is not wry Clear at 
the moment. The proposed genetic analysis of the entire process 
is expected to provide more Sound and definitive knowledge about 
tt and might thus result in the development of methods for 
genetic manipulations of Nj~ fixation ard their use in 
agriculture industry, The“development and suitable technology 
for isolating am raising ponulations of mutants which liberate 
NH + from fixed N. would open a new ficeid for their use aS Solar 
enérgy dirven Nd}“producing factories in rice agriculture. 


During the last 3.4 years Some progress 

has been made in genetics of N, fixation only in estog weer 
Genetic structere and regulati6n of N, fixing apparatus spore le 

tho focal point of investigations in the Nostoc Muscorum and 
Anabaena doliolum, Me junior research 7ellow would work on 
isolation 07 various catcgories of mutants of Nemuscorun, the 

second junior research fellow would Sim:larly be engaged on 

anabaena doliolum, One Research Agsoc-ate woul aia) yf 
biochemically the various N, fixing musants of hegustor. me 1 
ot hor Research Associate would carry out similar work On ge lolioluns 


Technical prograzmes 
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The brief synopSis of * 2 proposed wrk is aS follovss 
l. Isolation of variow class of het and nif mutants under 
aerobic aNd anaerobic conditions. 


2, Isolation of reculatory mutants of het and nif genes 
and their relation with G§ an! COGAT activity. 


3. Stuly of the reverSion characteristics of various 
classes of mutants and examination of this property 
+ ~_ Nh — 
ae Nos No a NH, and glutamine medium. 

4, Isolation of G§ anc G@GAT mutants for exanining the 
role of these enzymes in the regulation of heterocyst 
and nitrogenaSe. 


Se Isolation of mutants derepressed for heterocyst 
and nitrogenase in fixed nitrogen medium and examining 
them for anmonium excretion resulting from N, fixation, 


6. velopment of techniques for isolating better N._ fixing 
strains, In tems of their (a) Mtrogenase activity 
and (b) Nitrocen derived NH,+ excretion by application 
of inhibitors of photo phosphorylation, ATpase activity 
all hill reaction as selective agents for mutant 
production, 
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GENTIC STUDIES ON NITROGEN FIXAT B 
Tt ION BY BLUE 
GREEN ALGAE: TH EORGANIZATION OF nif GENES 


HeDe Kumar, BHU, Vernmsi-5. 


Objective of the project: 


To elucidate the nature of nitro rs 
: ¢ gen fixation nes 
(nif )of blue-green algae in terms of the ches ey 


(i) Number of genetic units effecting nitrogen 
fixation and heterocyst differentiation in blue~ 
green algae. 


(ii) Allocation of the above genes among neighbouring 
ONneS e 


Technical Programme: 


Blue-green alge are the only known organisms which- 
combine an exygenic mode of electron generation (Phot syn 
thetically) with a capacity to reduce elemental nitrogen. 
It_is anticipated that elucidation of the nature of nitrogen 
fixation genes of these organisms will be helpful towards 
developing a nit~-ogen-fixing eukaryotic plant through 
genetic manipulation, since the latter systems also possess 
a basically similar mode of photosynthesis. AS such, it is 
hoped that the investigations proposed hereunder wi 1ll- 
provide important clues as to the suitability of blue-green 
algae as starting material fo this objective. 


In bacteria, nitrogen fixation genes are thought to 
be located near the histidine: biosynthesis genes. There are 
prime facie indications that this is also the case in blue- 
green algae. Thus it becomes worth-while to invest igate 
his genes in order to make an approach to nif (with respect 
to location and mode of regulation) in these organisms for 
the following reasons. 


methods for isolation 


(i) Availability of selective 7 
elp of histidine 


of his regulatory mutants with the h 
analo gues 


tic variations leading to inhi- 


(ii) Occurrence of gene 
ndent growth of certain 


bition of elemental nitrogen depe 
blue-green algae. 
spectrophotometr ic method for assess= 


(441) A convenient . | | 
sion of his fpenese 


ment of the extent of derepres 
Cont deecee 
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The difficulty with blue-green algae, however, is the 
unavailability of efficient methods of cross testing the | 
different strains for complementation and recombiration, 
although recombination involving a few genet ic markers has 
been reportede With those facts in view, it is proposed to 
include attempts to find out suitable methods for genetic | 
exchange in these organisms as a part of the present proj et 
A brief outline of the research work to be undertaken follow 


Ae Standardization of suitable methods for isolation 
of DNA from nitrogen-fixing blue-green algae where the usual 
ethanol precipitation has not proved to be very satisfact ory 
It may be mentioned that transformation in unicellular blue- 
green algae has been successful and its potential for 
genetic mapping suggested. 


Be Isolation and gereral characterization of his 
regulatory mutants by selection for resistance to histidine 
analogues. | 


Ce Kinetic studies on uptake of high molecular weight 
Substances (proteins and nucleic acids) by intact and nude 
cells (lysozyme-treated) of blue-green algace 


2. Test for Complena@tation among Various strains to 
resolve the int er -and intr a-operon rek tionship and inter- 
dependence of nif and his expression. 


E. A study of the concomitant effects 
mentioned genetic alterations on thee 
terms of acetylene reduction and pres 
cally croSs-reacting material. 


of the above 
Xpression of nif in 
ence of immunologi- 


een algae derepressed 
ake and fate of DNA 


protoplasts. ic algal cells ana 
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GENETICS OF BLUE-GREEN ALGAE NITROGEN FIXATION 


PK. Singh 
e 


Central Rice Research Institute, Cuttack 


Objective of the project: 
To work-out the genetics of nitrogen fixation and 
heterocyst differentiation in bluegreen alge. 


Technical pr opramme: 

In the proposed proj st, it is intended to Study the 
genctics of nitrogen fixation in blue-green algac. The 
following aspects will be considered in detail in the 


projects 


14. The genetical studies carried out at this Institute 
on Nitrogen fixation and heterocyst differentiation 


of blue-green algae Nostoc muscorum. Cylindrospermum 


spe and Wollea bharadwajiae will be intensified. 
The cyanophage N-1 and other viruses infecting 
N-fixing blue-green algae wiil be utilized in the 
genetic transfer expcriments. 


9. Attempts will be mde to mp'nift, thet* and 
regulatory genese os : 
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TIG OF BIOLOGICAL NITROGEN FIXATION BY RHIZOBIUM 


5 a . Ghai 25 
Punjab Agricult ural University, Ludhiana 


Different Rhizobium species fix atmospherie nitrogen 
in symbiotic associntion with specific legume species. This 
biologiczl nitrogen fixation depends upon the genetic mke 
up ot beth the macro and,the micro-symbiont. Although there 
are reports of transformtion, transduction and conjugation 
in non—nodulating strain cf Rhizobium lupini very lit tle 
geretic studies rave been done in Phizobium.These modes of 
recombination have not been found suitable -for genetic 
analysis. The recent discwery that the rlasmids of P=4 
incompatibility group have rvetarkably wide host range and 
can be used for inter-specific and eve intergenetic gene 
transfers lead to the initiation of worx on construction on 
linkage maps in Rhizobium legumi nosarun (Beringer and 
Hopwood, 1976 Nature 264:29°-93) and Rhizobium melitoti 
(Kondorosi et ale, 1977, Nasure 268:52°=27) 





So far the improvement of biological nitrogen fixation 
by Rhizobium has been based on induction of mutations. The 
selection of efficient mutants is very difficult as there 
are no Simple criteria of differentiasing the efficient 
mutants and ore tas to See actual nitrocen fixation fixation 
inc mb ination with legume. Under the oresent Situation | 
the Strain improvement through mutations is very difficult 
and has not produced much useful resulis. The present 
imvestignations aim to; : 


hy rf 


i}. Develon tech Jqir 





12 R} 1g Wa tw ; ; 
+ gHizonlan strain improvement 
ae 


Pipl 4 ints. Ds c and lmraspcific com 
JUugation with the help 6f P+’ incomatibilit 
group plasmids. op ie : 


ii) Test the recombimnts in the ~ab Oratory and 


field Con ys Ee ors f . A . - 
onditiorns far biologics j _ ; : 
and competition. iat ae cgen tixation 


_ 
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Technical programmes 


Several strains of Rhizobium species are available 
with the investigation incharge. Three Strains, carrying 
three different P—1 incompatibility group plasmids, are 
also availeble with hin. 


i) Auxotrophic and antibiotie resistant mutants 


will be induced through UW radiation and chemicals. 


ii) Three different plasmids of P-1 incompatibility 


iii) 


iv ) 


eroup will be introduced into highly effective 
strains of Rhizobium differing for days required 
for initiation of nodulation, adaptability, host 
range, persistance in soil, resistance to 
fungicides etc. 


Using appropriate antibiotic resistance and 
auxotrophic markers recomb inants will be produced 
between high officient straim differing for 
various desirable charactcrs. 


These recombimnts will be first tested in the 
laboratory for artificial medium and the highly, 
efficient recombinants will then be tested in 
the pots and fields for nitrogen fixation 
copacity and competition with the native 
bacteriae 
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Genetics of nitrogen fixation in ‘Zotob acter 
pA eS é pO eM Al dt le 
pecics 


-——_ 





_- - 


Me Lek$Shmanan 
Madurai Kanaraj University, kacurai 


Objectives: 


Altho ugh attempts were made to recognize mitrogen fixing 
eucaryotic organisms, available information show only procaryotic 
organisms such as bacteria, blue-green algae and actiomycets fix 
atmoSpheric nitrogen, mong bacteria gzotobacter is the moSt widel, 
used freeliving nitrogen fixing bacteriun aS biofertilizer in the 
field. However Systematic work is necessary to understan! the 
nitrogen fixing Capacity md production of homorms by different 
Species and strains by ,azotobacter,. 


In the present study several strains of gzotobacter will 
be classified on the basis of their capacity for Nitrogm 
fixation and their field performance. attempts will be made to 
isolate mutant strains with reference to 'nif'. gene cluster 
and glutamine and glutamate synthesizing regions in order to 
isolate 'nift constitutive mutants and to obtain Strains that 
release a fairly large quantity of the biologically fixed nitrogen 
into the soil. Experiments will be conducted to isolate strains 
to grow in acidic soils, for high an’ low temperatures am dry Soils. 


Technical proce anmos 


All species of azotobacter and available strains in India 
in all the species. 


l. Characterising different strains of gzotobacter to evolve 
strains which are capable of efficient fixation of nitrogen at low 


carbon conditions. 


2. Isolation and characterisation of Strains with drug 
resistance markers to be uSed in other genctic studies. 

classifying different strains as highly 
poor based on the aapacity of strains to 
gon viSea-vis their field perfomance 


3. Screening and 
efficient, moecium and 
fix the atmospheric nitro 
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4. Isolation and characterisation of strains that are 
‘if* constitutive, Their capacityto leach ammonia amino acid 
and peptides will be studied, Their performance in the field 
will also be a major factor in their selection, 


Se The failure of gzotobacter to grow in certain soil types 
and climatic condition will be studied. attempts will be made to 


isolate mutants to overcome the difficulties that would prevent 
the universal uSe of the wild type. 


6. Characterizing different strains of Azotobacter to 
isolate Strains which are capable of producing plant hormones. 
or Converting the substrates to hormores with high nitrogen 
fixing capacity, 
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GENETIC PROPERTIES OF RHIZOBIUM SPHCIES. 





VeVe Modi 
MeO e University of Baroda 


Objective of the Project: 


1. Uncovering of regulatory mechanisms controlling 
nodulation and nitrogen fixation. 


22 Studies on enzymes involved in nitrogen assimi- 
lation process in Rhizobium. 


} %3-e Studies on the mechanism of infection of 
' Rhizobium by its bacteriophage. 


4. Further studies on mechanism of genetic trans- 
formatign in Rhizobiun. 


Technical Programme: 


1. Isolation of various bacteriophage from legume 
soils of Gujarat State. 


2° Determimtion of Enzyme levels ai different stages 
of nodule development in or@er to define ‘Mark @ enzymes! 
which can be used to detect the process of infection and. 
nodule formtione 


ee Purification of a competence factor (CF) from 


Rhizobium japonicum D211 and to study its ability to make 
other species of Rhizobium transform)>le (competent ) 


4- To study various factors that regulate the ammonia 
assimilation enzyme ieee GDH (glutamate dehydr ogenase) GS 
(glutamine synthetase) and GOGAT (glutamate synthase) 
under symbiotic and asymbiotic Nitrogen fixing conditions 
in Rhizobiun. 

n of GS from Rhizobiym to homogenity and 

, to Wwa_uate the role oi the 
jimilJAtion of NH in the nodulee 


5. Purificatio ! 
preparation of ant iser: 
Bacterial GS in the ass 


Cont leece 
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6 ae study of various factors that regulte the 'Marker 
enzymes! involved duri.s infection in asyubiot ic and 
symbiot ic-conditions. And aiso to Study the distribu- 
tion of these enzymes in the nodule. ; 


Te To study various factors that regulate the formation 
and production of CF am@to und erstand its mechanism of 
action in tke transport of DNA during genetic trans- 
formation. Also to study other steps in the development 
of competence in Rhizobium. 


Be To study the infective properties of the isolated 
bacteriophages to understand the following -i) Adsorption, 
ii) Intracellular replication, iii) Dysogeny, iv) Compe— 
tetiveness amongst Rhizobium, v) Exopolysaccharide structure, 
vi) Transduction. . 


a. 
I~ 
— 


Genetic regulation of heterocyst formation, 
nitzogen fixation and NH, - aSsimilation in the 
Blue.Green Alaa : 














Je Ke Latha 
MaduraieKamaraj° University, Madurai 


Objectives of the projcct: 


Bluewgreen algae (CyaMophyceae or CyaMobacteria), once 
a neglected group of microorganismS, are enjoying at present 
an unprecendented interest in their activities. This is perhaps 
because of they are the only group of nitrogen-fixing 
microorganisms that have a higher plant type of photosynthesis 
with an ability to use water aS reductant and thus evolve oxygen, 


In tropical countries (like India) rice is a main dietary 
food. Blue-green algae crow luxuriantly in the tropical rice 
fields where conditions seen tc’ be most favourale. Most. 
probably these nitrogen-fixing blue~green algae also help 
jugnomt in the nitnocen. nutrition of rice plants. It has also 
reen suggested. thet it. might be poSsible to increase the . 
yield of rice crops by artificially inocculating the paddy 
fields. with improvwd. Strains of nitrogen-fixing 6yanophytes,. 


Although the bluge-green algae have-attracted the attention 
of phycolocists, microbiologisits, physiologists aNd ecolojists 
for more than 75 years and-a wealth of. information about their 
taxonomy, morphology, physiology, and ecology has accumulated,. 
however, Studies on mutagenesis and cenetics of these organisms 
were Started only in the eatly 1960s, . Jespite considerabi2 
proaress our present knowledge of the genetics of blue-green algae 
ar less thm that of bacterial genetics. 


is 


Technical #rog ames 
(a) {8olation of mutants; 


A-wide saige of Spemaneous and nitrosoguanidine induced 
mutants from Complete and/or partial loss of hetero cyst fomnation, 
nitzogenfixing etivity, nitrato-reductase activity with 
resistant afd sensitive to different antibiotics (like, 
streptomycin, polynyxineb, Crythromycin etce) will be. isolatoc. 
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BeSides, mutants affecting inorganic nitrogenassimilation 
pathways, attempts will alSo be made to isolate amino acids auxotrophs 
and mutants resistant to certain gnino acid analogous like, 
L-methinine-Dt-Sulfoxinine (MX) S-hydroxylisine (HYL). These 
amino acid analogous inhibit glutanin synthetase (GS), a primary 
ammonia a$Similation pathway of blue-green algae. Therefore, 
mutants resistant to these analogous would expected to be 
deficient in glutamine synthetase. Such mutants are very important 
because earlier it was thoucht that ammonia, an immediate product 
of-mitrogen fixation ects as a regulator of heterocyst Spacing pattern, 
But now Some recent results of genetical studies of blue-green 
algae have Shown that NH, + per Se is not a regulator of 
he teroc yst Spacing pattern, Now the glutanim is an immediate 
pro To due t of ammonia aSsimilation therefore it could be a possible 
Candidate aS a regulator. To solve this problem mutants 
requring glutamine would be of immense importance, 


(b) Characterisation of mutants: 


After the isolation of mutants, they will be characterised 
by a large member of following physiological and genetical 
characteristics: 

i) growth with the without nitrogen source, 


ii) ‘nitrogen-fixing capacity under aerobic and microaerobic 
condi tix ons, 


iii) repres sibility, y of he teroc ys t formation by di frerent 
inorganic and organic nitrogen Sources, 


iv) pattern of heterocyst Spacing, 
v) mitrate and anmonia aS similating enzyme activities, 
vi) reversion freguency, 


vii) genetic transfer through recombination and/or 
trans formation, 
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Stucics on Plant Pesticides 





Ae Barerii 
University College of Science 
Calcutta 


The objective of the present Studies is to develop new plant 
pesticides from indicenous Species. These Studies would be of 
economic importance aS: 


i) These plant pesticides could replace certain synthetic 
P pesticides which possess harmful side-effects, 


ii) The development of these pesticides from easily available 
indigenous plant sources could result in import substitution. 


In course of thes? studies a progranme of synthesis of natural 
.esticides and their close analogues will also ke taken Upde 
particular attention will be paid to gain knowledce about structure 
activity relationships of the botanical pesticics. 


Wo rk carried out 


A nunber of amide derivatives isolated from the different 
piper species, eg piperine (1), were found to possess insecticidal 
property. The structures of such amides contain invariably a conjugated 
olefinic systems. ii 


Pe SS S/S ON 
of al =» y ~ 4 % 4 j 
4 A" J — 

cy ba 

Piperine (1) 


attempts are being made to es tablish a structure-activity 
relationship in this respect by synthesizing Struct ‘ral analogues of 
ciperine (I). It is planned to prepare Compe unds having different 


substituted aromatic rings and @ fferent amine r2sidws. The wrk 
done $o far in this respect is described belows 


The acid (II) was synthesised from cinnamaldohyde, using the 


(141) 


follow.ng procedures 
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The crude acid was recryStallised from benzene to aive it 

e 
flakes, mpt L@&0C, The structure of th acid was souttnca’ 
by its elemertal analysis and its I.R, Spectrum, 
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Polyamines in the control of aging of rice seas 





Bharati Ghosh 
pose Institute, Calcutta 


The activity of arginine decarboxylase of rice seed 
was determined in different stages of development in different 
germinacing period am aiso in Seeds of different ages. The 
results obtained imicate that in milky stage, the enzyme 
activity becomes maximun, It is of interest to find out that 
enzyme activity increases with the increasing age of seeds, In 
different germinating stages, it was found that the enzyme 
activity gradually increases upto 72 hours of germination and 
then oradually decreased. Similar pattern was obtained 
regarding the polyamine content, Bit the work is yet to. be 
finished. polyamines were Separated by gradient elution 
through Dowex-50 column, The polyamines tested are Spermine, . 
spermidine, agnatine, Cadaverine, putracine. Also the methods of 
isolation of tRiJA and aninoacyl + RNA synthetase have been 
Standardised to study the amount of +RNA and its aminoacylation 


capacity in dif ferent stageSe 
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STUDIES ON THE EFFECT OF POLWTANTS ON THE 
CELLUIAR ORGANELLES AND CELLULAR PROCESS 5S 
OF PIANT AND ANIMAL CELIS. 


P.C. Kesavan/Prasanna Mohanty 
d eNeU., New Dalhi witIOOGT > 


Coj ectives of the project 


Although the e¢fect of pesticides, pollutants, Toxic 
chemicals on the genetic make up of tiecells is being 
extensively studiec¢ in mny laboratories, there las been 
no concerted efforts to analyze the immediate effect of 
environmental pollutant on the bioenergetic organells 
like chloroplasts, nitochondria and lysosomal systems. 
This project aims at analyzing the immediate effect of 
environment .% pollutant on bioener getics of organells as 
well as on their biosynthetic process. A comparative 
analysis of energy linked cellular processes in plant and 
animal celis will provide insights into basic mode(s) of 
action of some of the environmental pollutants. 


Technical Programmes: 
Effect of particulate pollutants on plant and animal cells. 


The emp la Sis will be given on the study of basic 
aspects like the effect of particulate pollutants on the 
primary processes of chloroplasts and their membrane 
linked function. Membrane integrity and Stability of 
coupling activicy in both mitochondria~ and chi 7 
will be studied. i oT ae 


. ivoe Ts asSnartair ; + noac —A 
Obj ay LV Ce +» ~ - far 3] Pes: — t nes S L oLlut ants effect Such 
vita processes like phot osynthesis, respiration growth 
and development of crop plants. , 


A. Interaction of pollutants on the bioenersctic ore 
nelles like chloroplasts and iibochondete 7 0 orga- 

ae Invitro studies will be rade with isolated ; 
organelles particularly m-tochondria and chl 
p-asts. Hill reaction, 0, evolution and O eae 
ATP synthesis will be measured. é 2 uptak g 


Oe in vitro studies with pn 


lant leave 
hot alien aves ay 
LAGAVES and pot p le nts and in tact 


Sugar cane and rice), 
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These experiments will be designed to ascertain the 
nat ure of inter-action of chloroplasts, mitochondria and 
peroxisomal systems with toxic pollutants and chemicals. 
Total phot osynthesis, resp iration and other metabolic 
processes will be studied. The experimental results 
obtained from ainvitro studies will be correlated with 
in vivo studies. 


Be Studies on Riogenesis of plant organells; 


ae Germination Studies with rice or wheat grains or green 
ing of potted plants such as Sugarcane will be attemp= 
tede Development of bioenergetic organelles and 
processes will be essential to ascertain if the effect 
of pollutant is specific, sequential or simultaneous. 
Many characteristic paramders like pigments, marker 
enzymes, membrane-bound carriers can be used to moni-~ 
tor the effect of toxic materials on the process of 
plant development. Wherever possible comparative 
studies will be made with animal system to probe the 
common effect of pollutant on both the systems. Many 
fluorescent probes are available which monitor 
specifically membrane energization. We will use such 
extrinsic probes to monisor the effect of pollutants 
on membrane functions 


beTurnover studies: The surnover of enzymes and provein 
is: quite diagnostic indication of cellular metabolisme 
In all probability, these toxic materials not only 
effect the biosynthetic processes but also induce 
senescence and degradation. It is quite likely that 
the rresence of pollujant may affect the turnover of 
many kev enzymes an? rrot eins, membr ane—bound 
carriers and pigments and chromophores. Labelling and 
puise-chasing experinents will be used as standard 
techniguese Peroxisomal enzyme turnover will be 
investigated. 
¢ Cell biology of pwoxisomes of plant ani anima 
cells; Ultrastructural aspects of biogenes Rete 
organeZls will be investigated. ‘The pos sibie inter- 
ference of pollutants with the biogenesis of these 
organells wili reccive special at tentione Thi s work 
will be done in collaboration with ot her scientists 
“as EM facilities are not available in the School of 


Lite Sciences, JNU, at present. 
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Name of Investigator(s) 


44 Mat itrtin Pe 
ana Lnsi ~~ © & A a. ORAS j PE: 


Dre £rem Krishna, 
Roorkee University. 


Dr © AecKe Gupta, 
IIT, Kanpur.e 





(151) 


Study of Sub-sonic wind effects on Civil 
Engineering Structures. 


a 
i SD 


Prem Krishne 
Pooricee University, Roorkee 


It is proposed in the first phase to study the 
effect of wind on high-rise towers. 


Towers could mainly be; 
(a) Latticed steel towers 
bbe Concrete towers 
c) Composite t overs comprising of concrete towers 
with steel lattice parts on their tops. 


The in-line gust excitation of lattice towers has 
been studied by Chiu(1) based on the concept of simniated 
wind profile by generating the artificial wind. 


The alons-wind response of lattice towers as well 
as concrete towers my be analysed on the concept of gust 
Spectrum as. proposed by Davenport (2)- However, the 
cylindrical cirenla@ concrete towers are more prone to 
nccross-wind excitation due to vortex shedding. The 
nature of the vortex excitation of concrete towers may be 
hermonic or random depending upon the value of Strouh.l 
and Reynolds numbers. Strongest oscillations arise at 
wind velocity for which the frequency o1 vortex shedding 
coincides with one of the natural frequencies of the 
structurée For vortex random excitation again the concept 
of spectrum may be applied for the analysis of the system. 


‘Se awe ls 
ee a OL i 


nhestudies regarding the vortex excitation of cj 
drical circular towers have, been made by several invest 


gators (3,4,5)- 
ite towers are 


There is some evidence that compos re 
tiple to wind effects as compared to a lattice 
same height. However, enough 

behaviour of such structurcs. 


less suscep 
or concrete towecr of the 
data is not av ailable on the 

Anothe import ant aspect of wind is Ocoee 
like tormdces. Some amlytical study of t or nado effects Or 
buildings is available(6) but no analysis seems to have 
been maie of towers under such effects. 


the freak occ'marme 
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It is, theefore, proposed in the first phase. 


i) 


ii) 


ap 


to investigate analytically the behaviour of 
composite towers under gust excitation as well 
as vortex shedding effect; 


to study the response of towers—- lattice type, 
cylindrical circular concrete and comosite 
towers to tarnadoes. 


to carry out model studies of the above in 
a wind tunnel. 
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WIND INDUCED NEAR WAKE OF TALL ASYMMETRIC STRUCTIRES 





AK. Gupta 
Indian Institute of Technology, Kanpur 


Over the past two decades, the need for systemtic 
Studies of wind loading and its effects on tall structures 
has been increasingly recognised. {all structures by 
way of thermal power plant chimneys, TV/microwave trans- 
uiSsion towers and commercial skyscrapers are also be sinn- 
ing to appear on the Indian terrain as well. However, the 
National Building Code fa Indian conditions prescribes 
approximate guidelines for static loads only, and leaves 
enough room to look into othe aspects of wind loadins. 

The objectives of the present project are to prepare 4 
‘state of the art' report on wind forces on tall structures, 
and furthermore to carry out an experimental investigations 
to determine the near wake structure of tall asymmetric 
croSs section bodies. These asymmetric cross sections are 
basically square and rectangles of different arms ratios. 


On receipt of the first grant from the Academy in 
January, 1979, the work was initiated. During the one 
year period, DISA constant temperature hot wire anemo- 
uetry equipment was acquired through import from Denmark. 
This equipment is to be used in the experimental investi- 
gation. An extensive literature survey was carried out 
in order to prepare the ‘state of the art’ report. This is 
still being continued. An ope elective course on the 

relatcd subject of industrial aerodynamics fa the fiml 
year desree students was effered during the first semester 
of 79-80. A short publication on the problem of wind 
leading on tall structures was reported in the diamond | 
jubilee suweuir of Institution of bngineers Kanpur or ancn 
in September 1979. As second part of this project, an 
experimental investigation of the near wake flow ar ound 
two dimensional rectangular cylinders has been Started. 

models of one square and three rectangular 

cylinders of arms ratios 423, 281 and 4:1 have been oa 
fabricated and tested. Preliminary results of smoke 110W 
vistalization and static pressure distribution have been 


obtained. 
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GHOLO GY 
Title of the Project Name of Investigator(s) 
2 a and Institution(s) 








1. Inter-instit uticnal proj ject 
on ‘Archaean Gecchemi vo 
of the South Indian Shictd’ . Prof. € Se Pichamuthu, 

Dept. of Mines & Geology, 
Bangalore. 


ef 


rdinator 


; Invest igators: 


Shri CNe Venkat Kumaran, 

Directar, 

Dept. of Mines & G0. 10 gY 
; Tangaloree 


Dr e Bere Radhekr ishy As 
Ghitradurga Copper Coe 
Fangalore.e 


trofe MeN Viswanatliay, 
Mysore University, 


Irs Sts Ramas hes la Ny 
tational Aeronautical Labe, 
Berane auits Ce 


Ty’ s Me Sank: 1r Das, 


FARC, Bombay. 


Trofe Vee Ve ane asubraimnian, 
<tSe, Panes. Lor € 


*r of. U. Aswathanarayuna,y 
gaughr University(M-P- 


S-i Re Srinivasan, 
teomys are Services, 
Tangaloree 


Dr eR eAnanthakrishnany 


ce Studies un the Tndian 
LITM, poondre 
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ARCHABAN GEOCHEMISTRY OF THESOUTH INDIAN SHIELD 








Coe Pichamuthu 
Bangalore 


The min object of this project is to determine the 
: = oo ee, ae = ~ j 

age reiatic ship and evolution of the Archaean rocks 

of South Indizn Shield. 


Five 2reas in Karnataca have been selected in the 
firsts instence for rit ical study, especially as 
regards their geologizal and geochemical chara- 
cteristics. 


To begin with, the ka lan ga-arikere Valley gneisses 
in the Chikmagilir district, were selected for 
intensive study to determine the relationship bet- 
ween the gneissic pebb2s in the Kaldur ga conglo- 
merates am the gneissiz rors in the adjoining 
Tarilkére valley. Field, rosraphic, and geochemical 
studics in this aren hive resalted in proving that 
ghe potbboks in theconslomarat. were derived from 

an @orlicr gneiss amthat the zencoisses in the Valley 
hae resulted by Her remobilisation of the 
precursor gneiss e 


The ultramafic belt inthe Wuszihalli area was also 
studied in some détails, espt tially its geochemistry. 
Among otha things, this has chown that the crustal 
thici-ness increases from souta to north. The 

value of Ca/Al ratio of the u—r amafic rocks here 
ina icated komatiitic affinity > owards the south or 
the oclt. 


An area of about 300 Km’ in the Javanhalli Schist 
Soelt has been geologically maped on 1231680 scale, 
and 654 sanuoles have been colisted for geochemical 
- 
oe | a’ 


pS 1LONS « 


The Jammpalnaikankote granite it the Ghitrdur ga 
t in sane detail to 


district has been investigites 
determine its mode of emlsaccrent. 
Reconnaissance surveys have b32en corduct od in the 
Gre +ti-!.06 wnalli area in the ChitalLaur Ss dis . : Uly : 
in the Terckanambi area in the Nysce district, Whe 
now occurrences of gaburoic-anorthozite have pecn 


disc wercde 


3 me G 


(160) 


Inter-Institutional Investigations: 


i) In the Indian Institute of Science, lead isotope 
raties hive heen measured on selected Samples from 
the Chitradur ga and Kolxr Schist Belts. Most of the 
isotope data approximately fit a single-stage model, 
ani yield geochronological ages of 3000 mey. and 
2500 meye respectively. 


ii) A review paper onthe Early Precambrian of the 
South Indian Shield was published in the Journal of 
the Geological Society, Vol.18,1977 Chitradurga 


Copper Company). 


iii) Geo-Mysore Services presented two papers on 
Dharwar stratigraphy at the"Workshop on Standardi- 
Sation of Stratigraphic Nomenclature of the Precam- 
brian of South India" during October, 1978. 


iv) In the Bhabha Atomic Research Centre,” Bombay, 
investigations are in progress for determining the 
REE patterns of samples. from the Ingladhal, Kaldurga, 
and Tarikere areas. A paper on this subject was 
presented at the Indo-Soviet Symposium during 
November, 1978. 


v) Tle Kabbaldurga area in Bangalore district is 
being invest igated in the great detail by the 
University of Mysore to throw light on the pressure- 
temperature conditions of charnockite formation. 

A paper on this study has been accepted for publi- 
cation by Nature. : 
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ON SOME CHARACTERISTICS OF THE MONSOON RAINFALL OF INDIA 


Re Anant hakrishna 
Indian Institute of Tropical Meteorology; Poona 


The daily rainfall data of four Indian stations - 
Bombay, Calcutta, New Delhi am Madras - for the monsoon 
months for the ten year period 1961-70 has been analysed 
to study the association between the cumulative seasonal 
rainfall and cumulative number cf rainy days of increasing 
rain intensities. Despite the large variations in the 
rainfall and number of rainy days between the stations, 
the normalised rainfall curve, represented by cumulative 
percentage rainfall vs. cumulative percentage number 
of rainy days, is approximately the same for all the 
Sstationse Comments are offered on the eQuation for the 
normlised rainfall curve proposed by Olas-coaga based 
on the study of Argentinae rainfall anda revised 
equation which gives better agreement with observational 
data suggested. 


(162) 


Mineralogy and Utilization Technology of Laterites 
| and Bauxites of Western India 


K.S. Balasubramaniam 
Indian Institute of Technology, Bombay 


The object of the project is three fold. (1) To determine 
and establish the mineralogy of laterites and Bauxites of Western 
India by using modern techniques. (2) To determine the various 
physical properties and technical parameters of these laterites and. 
Bauxites. (3) Based on the above data the correct usefulness of 
these laterites and bauxites will be spelt out in industries 
particularly with reference to Small Scale utilization in rural 
and semiurban areas. 


v4... P : - ' ’ 2, 


~! ’ ve ; Cd Sarees 
. .. ; , ar 


Geological field work has been carried’ out first in and 
around Belagaum and then around Vengurla (48 E/9), The field work 
has yielded valuable information regarding the parent rock; 
altered zone, clay and the occurrence of laterites/Bauxites, | 
SyStamatic sampling haS been collécted from various profiles, The 
criterion for a profile is in which complete altered Sequences 
are sGen, BaSalt (parent rock)3<aAltered Basalt clay or without 
clay + Laterite + Bauxites are Seen aS sussesive Stages of 
‘in-situ' weathering. The Slope eScarpment and other features are 
noted. Sampling has been collected by adopting standard methods 
viz 1) pit Sampling 2) Grab sampling 3) Stack Sampling 4) Random 
Sampling etc, 


Nearly 12 profiles are studied with reference to its 
geological setting in these thickly vegetated areas, Besides big 
block Samples are collected for utilization aSpects of studies 7 
Selected regions soil Samples are also collected for geotechnical 
Studies, In all about 200 Samples have been collected in this - 
part of field work. Based on the field studies geological map xara 
sections are being prepared, - 
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A Detailed study of the Lesser Himala 
I yan Sedimentary 
Belt and the Central Crystalline Axis of Kumaun Hinetape 


AR. Bhattacharya 
Lucknow University, Lucknow 


(1) The Lesser Himalayan Sedimentary Belt and the Central 
Crystalline Zone has been Studied on a regional basis, 

(2) Hemmed in between the Main Boundary Fault in the South and the 
Main Central Thrust in the north, the mighty sedimentary pile has 
been found to show the development of two belts - an inner (Tejam- 
Pithoragarh) belt and an outer (Naini Tal) belt separated by the 
Almora Crystalline Zone; the latter has been shown to be younger than 
the former. 

(3) The relatively less worked out and rather controversial inner 
sedimentary belt, with more than 8000 metres thick shelf-platform 
sediment (late Precambrian - early Palavozaic) has been shown to 

be constituted of four conformable formations only, each representing 
a definite lithofacies assemblage: (i) Hatsila Formation (oldest, 
usually argillaceous, base not exposed) (ii) Kapkot Formation 
(calcareous, with stromatolites & magnesite (iii) Saling Formation 
(phyllitic, represents transitional facies), and (iv) Berinage 
Formation Formation (youngest, arenaceous with basic volcanics). 

(4) Both the inner & outer sedimentary belts (i) are autochthonous, 
(ii) do not show regional or near-regional inversion of strata, 
excepting very rarely, at the contact nf two different formations 
only and that too on very local Scales, and (iii) show a Simpler a 
Structural architecture with mostly EB /ESE-W/WNW trending open 
synciines & anticliines, usually showing more compressed northern 
limbs than tne southern ones. 

(5S) Calculation of percent flattening in meso folds & mathematical 
treatment of other structural data, though applied for the first time 
in the Himalaya, led the author (i) to develop a new concept that 
the thrusts in tectonicaliy disturec areas can possibly be represented 
by Some mathematical equations and (ii) to develop a new te chn ique 
for precisely locating thrusts in Such areas. 

(6) Thus, the classical view that the 'thrusts' bounding the 
Lesser Himalayan crystalline masses of Almora, Baijinath, Askot and 
Dharamgarh, are the extension & prolongation of the Main Central 
Thrust, implying the former to be the remants of a gigantic 
recumbent nappe with roots in the Central Crystalline Zone of the 
Greater Himalaya, has not been found to hold good anymore» As Such, 
these crystalline masses appear to represent portions of the 
anedent basement which have been incorporated and folded-in with 
the strata of the sedimentary belt and later on possibly awe up 
along some fault planes, which have since been reactivated an 
modified. - 

(1) A detailed stuly especially of (i) stromatolites, (ii) a wit? 
correlation of sedimentary formations & major tectonic planes WwW ‘* 
Same naw (mathematical) angles, (111) possible structural contro 
“f€ economic mineral localisation, especially magnesite, and 

(4v) Neotectonics, is proposed. 
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